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1.  Introduction  

This paper examines whether and how boards address ex post settling up.  The ex post 

settling up problem arises because it is costly for boards to recoup compensation paid to CEOs 

for unrealized gains that fail to translate into future realized gains, due to CEOs’ limited liability 

and expensive litigation (Fama 1980; Watts 2003; Barclay et al. 2005).  There are a number of 

examples of executives, who have received substantial cash compensation for “temporary” 

performance that later reversed (e.g., completion of a merger that later failed), followed by costly 

(and typically unsuccessful) attempts by the board to recoup this compensation in whole or in 

part.1  Understanding how boards address ex post settling up is important as the risk of 

compensating executives for unrealized gains that will never materialize likely is increasing over 

time as the economy becomes more intangibles-based.  Thus, the analyses in this paper speak to 

the broader issue of efficient contracting, particularly regarding compensation for CEOs.   

Boards have a number of alternative governance mechanisms to address the problem of 

ex post settling up.2  Among the most prominent examined by prior research is the exercise of 

discretion and/or reliance on compensation contracts that limit ex ante cash compensation for 

unrealized gains.  There are a number of reasons to focus on cash compensation.  First, cash 

compensation represents an economically significant portion of annual pay.3  For example, it 

accounts for about 50% of total annual compensation on average for our broad cross-section of 

firms (see Figure 1).  Second, it is an annual choice over which the board has direct control, thus 

                                                
1  For example, in 2001 the directors of the FPL Group awarded top executives $62 million in bonuses linked to a 

merger that later fell apart.  The FPL Group recovered $9 million from its executives, but only after years of 
litigation and millions of dollars in legal costs.  Further, the CEO of Countrywide Financial (Angelo Mozilo) 
received large bonuses for many years for “temporary” results that would reverse when the truth about the firm’s 
performance was subsequently revealed.  See Dvorak and Ng (2006) for other examples.  

2  These are discussed in more detail later in Section 5.4.  
3  The use of equity compensation to compensate CEOs does not preclude the use of cash compensation.  As 

Bushman and Smith (2001) note: “despite the explosion in stock option grants, the evidence that boards still 
design intricate cash compensation payouts indicate that this still remains an important channel by which boards 
communicate expectations to top management.  . . . the apparent care exercised by boards in determining the 
basis for cash compensation cannot be dismissed as unimportant just because large stock option portfolios exist.” 
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providing an effective lever to monitor and reward managerial performance.  Accordingly, prior 

research examines ex post settling up in the context of cash compensation.   

A commonly-used research design to examine ex post settling up regresses cash 

compensation onto stock returns, partitioned into positive and negative stock returns (e.g., 

Leone, Wu, and Zimmerman 2006).  The intuition is that stock returns capture both good 

(positive stock returns) and bad (negative stock returns) firm performance.  The ex post settling 

up hypothesis states that boards will exercise discretion over cash compensation by rewarding 

executives less for unrealized gains (as proxied via positive stock returns) relative to unrealized 

losses (as proxied via negative stock returns).  In contrast, the costs of correcting a penalty for 

unrealized losses that fail to translate into realized losses are minimal, as the firm can later 

increase CEO cash compensation.  Thus, the regression predicts a negative coefficient on 

positive stock returns, consistent with the board being less likely to reward for unrealized gains 

that may not materialize.  

It is noteworthy that prior literature documents that while most cash incentive contracts 

are explicitly based on accounting earnings ex ante, stock returns are used as ex post 

performance measures for CEO compensation (Hölmstrom, 1979; Lambert and Larcker, 1987; 

Sloan, 1993).  That is, boards can use discretion to determine cash incentive payouts (e.g., Gibbs, 

Merchant, Van der Stede, and Vargus, 2004), with negative discretion being a common practice 

(Ellig, 2007, p. 365).4  For example (emphasis added; see also Appendix A): 

 “Using a process commonly referred to as negative discretion, the maximum awards are 
adjusted down to the actual amounts paid to each Named Executive Officer.” Merck 
Corporation, DEF 14A, 2011. 

                                                
4  Ellig (2007) further suggests that positive discretion, where bonus paid is actually higher than that suggested by 

the bonus formula, is uncommon, as “companies would have to have a very good reason to increase the amount, 
having established a formula.  However, negative discretion may be well received by the shareholders.” 
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Thus, the typical empirical design does not use accounting earnings as the performance measure 

to assess ex post settling up.  This is because while accounting earnings symmetrically reflects 

both past (i.e., realized) gains and losses, future (i.e., unrealized) gains and losses are recorded 

asymmetrically due to the conservatism principle.  This suggests stock returns are a more 

accurate and informative proxy relative to accounting earnings in providing CEO performance-

related, particularly for incorporating future (unrealized) gains and losses.  If CEOs are 

compensated in cash for the impact of their current actions on future profitability, then the board 

would consider stock return performance ex post when exercising discretion over the salary and 

bonus to pay its CEO.  

While empirical evidence supports ex post settling up in various settings (e.g., Agrawal 

and Walkling 1994; Gibbs, Merchant, Van der Stede, and Vargus 2004; Leone et al. 2006; 

Huson, Tian, Wiedman, and Wier 2012), there is some debate regarding the efficacy of this 

hypothesis.  Some papers fail to document ex post settling up in settings expected to exhibit it 

(Yermack, 2006b; Shaw and Zhang 2010).  Of particular note is Shaw and Zhang (2010), which 

fails to find evidence of ex post settling up, and argues that previous results in support of this 

hypothesis (particularly from Leone et al. 2006) are attributable to the latter’s sample selection.   

Critically, extant research designs provide only limited consideration for the role of the 

incentive zone in implementing empirical tests of ex post settling up.  Dechow (2006) argues that 

ex post settling up should only be tested in an empirical setting where managers face bonus-

based incentives―that is, within the theoretically-motivated “incentive zone” (Murphy 1999)—

the region in which changes in firm performance lead to changes in bonus compensation.  Figure 

2 illustrates the incentive zone as it relates to cash compensation, and clearly shows that 

compensation at the bottom and top—that is, regions outside the incentive zone—is fixed and 

not dependent on the firm’s performance.  This clarifies that tests of ex post settling up in CEO 
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cash compensation should focus on the incentive zone because board discretion will only occur 

when the board decides on whether to pay additional cash for additional performance; board 

discretion over CEO compensation should not occur outside of the incentive zone, as the CEO 

does not receive incremental cash (e.g., bonus) for additional performance.  Thus, cash pay is 

expected to have a lower association with unrealized gains relative to unrealized losses only for 

those observations falling in the theoretically-motivated incentive zone.  Further, correctly 

identifying such observations can help reconcile the contrasting findings of prior research. 

Accordingly, we use an empirical identification strategy to select observations within the 

theoretically-motivated incentive zone.  In particular, we use three alternative truncation 

procedures to identify the “incentive zone sample”—eliminating the top and bottom decile, 

quintile, and tercile of observations based on the change in (industry-adjusted) ROA.  This 

truncation process removes observations in either tail of performance, and thus provides stronger 

identification of observations falling in the incentive zone.   

We conduct three sets of empirical analyses.  First, across all three truncation procedures 

(i.e., using decile, quintile, or tercile truncated samples) to identify observations within the 

incentize zone, we find that CEO cash pay is less sensitive to unrealized gains relative to 

unrealized losses.  That is, we consistently find evidence that boards exercise care not to reward 

CEOs for unrealized gains that can fail to materialize, which is consistent with ex post settling 

up.  We note that our primary analyses use industry-adjusted returns as a benchmark to assess 

good and bad performance, which is motivated by prior research suggesting compensation is 

driven by a firm’s performance relative to a benchmark—the most common of which is industry 

(e.g., Albuquerque 2009).  However, all results are robust to alternatively classifying 

performance based on market-adjusted stock returns, raw stock returns, and accounting returns.  

We then  reexamine the conflicting findings of Leone et al. (2006)—which provides support for 
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ex post settling up, with those of Shaw and Zhang (2010)—which does not.  Using our above 

truncation process to better identify observations within the incentive zone, and replicating both 

papers, we again find consistent results in support of ex post settling up under both the Leone et 

al. and the Shaw and Zhang specifications.  This suggests the critical role of correctly identifying 

observations in the incentive zone to appropriately assess the ex post settling up hypothesis. 

Second, we employ granular data to directly capture obervations within the incentive 

zone.  In particular, we use compensation information from Incentive Lab Data, which contains 

detailed incentive awards data from firms’ proxy statements and annual reports.  This allow us to 

more precisely identify the observations falling within the incentive zone, by comparing the ex 

post realization of the performance metrics to the ex ante performance thresholds in the 

compensation contract.  While this method minimizes the likelihood of measurement error 

within the sample, it comes at the cost of a substantially reduced sample size due to the data 

requirements.  Nonetheless, results continue to support the ex post settling up hypothesis.   

Third, we assess three cross-sectional predictions of the asymmetric sensitivity of CEO 

cash pay, again using the samples generated by applying the truncation process to identify 

observations within the incentive zone.  We first predict that firms with stronger corporate 

governance mechanisms will exhibit higher asymmetric sensitivity, as governance likely 

correlates with the expected monitoring role provided by the compensation committee.  Next, we 

predict that firms with lower conservatism will exhibit higher asymmetric sensitivity, as lower 

conservatism likely exacerbates the ex post settling up problem by increasing the likelihood that 

earnings includes unrealized gains.  We then predict that firms for which cash incentive pay is a 

higher proportion of total pay also will exhibit higher asymmetric sensitivity, as larger cash pay 

also increases the risks associated with ex post settling up.  Consistent with all three predictions, 
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we find relatively higher asymmetric sensitivity for firms with stronger governance, lower 

conservatism, and for which cash incentive pay is a higher proportion of total pay.5  

This paper contributes to the literature on CEO compensation by providing results in 

support of ex post settling up across a range of specifications.  Of note, our empirical approach 

proposes an identification strategy that is more likely to include observations in the theoretically 

motivated incentive zone in two key ways: (i) using a generally-applicable truncation process 

(which maximizes usable observations, while having some potential measurement error); and (ii) 

using detailed contract level data from Incentive Lab (which maximizes precision of 

observations in the incentive zone, while having a reduced sample size due to data requirements).  

In doing so, this paper helps to reconcile the mixed prior empirical evidence both supporting 

(e.g., Gibbs et al. 2004; Leone et al. 2006) and conflicting with (e.g., Shaw and Zhang 2010) ex 

post settling up in CEO compensation.  Finally, this paper documents predictable cross-sectional 

variation in this asymmetric sensitivity, where it is strongest for firms with better corporate 

governance, lower earnings conservatism, and higher proportion of pay as cash compensation.  

Overall, our results strongly support ex post settling up in the context of cash compensation, 

which remains an economically significant portion ot total compensation at over 50% of total 

CEO compensation for our sample firms.   

Section 2 describes the research design.  Section 3 discusses the sample selection, 

descriptive statistics, and univariate analysis.  Section 4 presents the primary empirical results.  

Section 5 presents other analyses.  Section 6 concludes. 

 

2.  Research Design 

                                                
5  In Section 5.1 we also discuss that our results are robust to four potential alternative explanations to ex post 

settling up: (i) the tax minimization hypothesis, (ii) the equity substitution hypothesis, (iii) the compensation 
portfolio consideration hypothesis, (iv) litigation risk.  
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Prior research assessing ex post settling up focuses on examining the effect of stock 

returns on cash pay, and whether there is asymmetry in this association when performance is 

good versus when it is bad.  Following this general approach, we use the following regression 

(for firm i and year t): 

	
(1) 

 
The dependent variable is the change in the log of CEO annual cash compensation from fiscal 

year t – 1 to t lnCPay), defined as salary plus bonus.6   

Assessing the incremental sensitivity of CEO cash compensation to bad versus good 

performance requires a measure of performance.  Of note, previous research does not use 

accounting earnings as the performance metric to test ex post settling up.  The reason is that 

while accounting earnings records realized gains and losses symmetrically, unrealized gains and 

losses can be recorded asymmetrically (e.g., due to the conservatism principle).  Thus, prior 

research (e.g., Leone et al. 2006) uses an alternative measure of performance: stock returns.  The 

notion is that (assuming semi-strong market efficiency and other information channels to reveal 

economic value changes), stock returns should unbiasedly reflect both future (unrealized) gains 

and losses: stock returns.  As such, stock returns is likely more accurate and informative relative 

to accounting earnings in providing CEO performance-related information that incorporates 

these future (unrealized) gains and losses.  Following this intuition, the key experimental 

variable in Equation (1) is the interaction of RET*DumRET, where RET is stock returns, and 

DumRET is an indicator equal to one if the firm’s cumulative stock return is above the industry 

                                                
6  Because ExecuComp changed the definition of some compensation variables in 2006, we follow Coles, Daniel 

and Naveen (2014, Appendix 3) and measure bonus as bonus plus long-term incentive pay (LTIP) before 2006, 
and as bonus plus non-equity incentive pay after 2006.  Results are unchanged to alternatively using as the 
dependent variable either salary plus bonus without adjusting for LTIP or non-equity incentive pay, or change in 
the log of bonus (lnBonus).   
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median, and zero otherwise.  As CEO performance is more likely evaluated relative to industry 

peers than the market as a whole (Albuquerque, 2009; Gong et al., 2011; De Angelis and 

Grinstein, 2011, 2014), we classify bad and good performers using industry-adjusted measures of 

both ROA and RET.  As such, the indicator variables (DumROA, DumRET) represent firms with 

ROA and RET above the firm’s industry median.  Thus, the coefficient on RET*DumRET 

indicates the incremental sensitivity of CEO cash compensation to positive stock returns (good 

news).  Following predictions that ex post settling up leads boards to compensate executives less 

for unrealized gains than unrealized losses, α6 is predicted to be negative.   

The control variables (CGControls) include those from Core and Guay (1999), which 

examines the determinants of both cash and equity compensation (Carter et al., 2007; Skantz, 

2012).  In particular, Equation (1) includes: the natural log of sales revenue (lnSales), as a proxy 

for firm size; book to market ratio (BM), as a proxy for growth opportunities; the natural log of 

incentive residual (IR), as a proxy for the deviation of equity compensation from its optimal level 

as the board may consider equity incentives when deciding on the amount of cash incentives to 

its CEO; and net operating loss (NOL), cash constraints (CashCons), and dividend constraints 

(DivCons), as proxies for the firm’s ability to pay cash compensation.  We also include an 

indicator variable equal to one if prior year’s salary reaches the $1 million threshold, and zero 

otherwise (SalaryCap).7  To control for tax minimization as an alternative explanation, we 

include an indicator equal to one when salary is above the Section 162(m) $1 million threshold to 

capture the board being less likely to increase cash compensation for such situations.  Finally, we 

include industry (per Fama and French, 1997) and year fixed effects.8   

                                                
7  Until 2018, Section 162(m) prohibited the deduction of compensation in excess of $1 million per year for tax 

purposes unless it meets the requirements for “performance-based compensation” paid; about 14% of our sample 
has salary greater than $1 million.   

8  Untabulated results are robust to (i) alternatively using a continuous versus dichotomous variable for SalaryCap; 
(ii) including interactions between  and  to control for the impact of Section 162(m) on the results; and (iii) 
defining industry fixed effects as Fama-French 48 industry, SIC 2-digit, or ExecuComp industry (SPINDEX).  In 
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A key difference in the implementation of Equation (1) relative to previous studies using 

similar regression approaches is our empirical identification strategy to isolate observations in 

the incentive zone of cash bonus.  We use two techniques to identify observations likely to be in 

the incentive zone.  First, as bonus contracts typically are based on accounting earnings, we use 

ROA to identify such firms.9  We define observations outside the incentive zone by 

alternatively removing observations in the top/bottom tercile, quintile, or decile of the yearly 

distribution of ROA; we refer to this truncation process as providing an “incentive zone 

sample.”10  Second, we alternatively identify the incentive zone sample using actual  

compensation contract details available on Incentive Lab (see Section 4.3 and Appendix C for 

details).  We note that the truncation approach is more generally applicable, thus will maximize 

usable observations while having (potential) measurement error in correctly identifying 

observations in the incentive zone.  In contrast, the Incentive Lab data approach is more precise, 

but data needs and implementation lead to a substantially reduced sample size.   

Following expectations derived under the ex post settling up hypothesis, we predict a 

negative incremental sensitivity of cash compensation to good news: that is, we predict a 

negative coefficient on the interaction of RET * DumRET.  Further, we argue the findings of this 

analysis are less likely affected by competing alternative explanations as our identification 

strategy using the indicated truncation process and the Incentive Lab data will better identify 

observations in the theoretically-motivated incentive zone. 

 

                                                
addition, while standard errors for the primary results are clustered by firm, results are similar when clustering by 
both firm and year, Huber-White robust standard errors (White, 1980), or Fama-MacBeth (Fama and MacBeth, 
1973) (see Petersen (2009) for a related discussion). 

9  We note that the timing of good performance and how it is temporally captured in earnings matters directly for 
ex post settling up: good performance to be realized further in the future has greater uncertainty, which 
exacerbates concerns about it materializing (and thus concerns over ex post settling up). 

10   Untabulated results are unchanged to alternatively removing observations in the top/bottom tercile, quintile, or 
decile of the distribution of ROA by both industry and year to define observations outside the incentive zone.   
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3.  Sample Selection, Descriptive Statistics, and Univariate Analysis  

Table 1 Panel A presents the sample selection.  We include all U.S. firms over 1993–

2013 with CEO compensation data available from ExecuComp, financial data from 

COMPUSTAT, and stock returns data from CRSP.  We start with 35,037 CEO-year 

observations, and then exclude those for which a CEO is not in office for two full consecutive 

years.  The full sample is 26,740 CEO-year observations.  Panel B (Panel C) presents the 

industry (annual) sample distribution; there is no evidence of industry or temporal clustering.  

Table 2 Panel A provides descriptive statistics for the full (N = 26,740) and incentive 

zone (N = 16,056) samples, along with tests for the difference in means.  We classify 

observations within the incentive zone sample in this panel by excluding CEO-years in the 

bottom and top quintiles of the annual earnings distribution ( ROA).  The sample mean CEO 

salary (Salary) and cash compensation (CPay) for the full (incentive zone) sample are $701 

($730) thousand and $1.810 ($1.985) million representing 21% (20%) and 54% (55%) of total 

compensation, respectively.  Among firm characteristics for the full (incentive zone) sample: the 

mean ROA is 4% (6%); mean RET is 19% (17%); and mean TA (total assets) is $12,473 

($17,669) million.  Panel B presents correlations, with little evidence of multicollinearity.  

To visually assess the sensitivity of compensation to the performance measures and the 

ability of our truncation methods to appropriately identify the incentive zone, we use the 

LOWESS estimation.  LOWESS is a locally weighted scatterplot smoothing, which uses a non-

parametric regression method (Cleveland, 1979; Cleveland and Devlin, 1988) to describe the 

univariate sensitivity of CEO cash compensation to different levels of truncation to accounting 

earnings and stock returns.  LOWESS estimates a local slope for each data point, placing higher 

weights on those in closer proximity to where the slope is estimated; this graphs the sensitivity of 

CEO cash compensation to each performance measure and level of performance.   
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Figure 3 depicts the sensitivity of cash pay to accounting earnings and stock returns for 

the full sample.  Panel A reveals the sensitivity to earnings is flat for both low and high levels of 

accounting earnings, but positive for intermediate levels of earnings, confirming these effects are 

concentrated within the incentive zone (e.g., Murphy 1999; Dechow 2006).  Panel B reveals the 

expected asymmetric sensitivity of CEO cash pay to stock returns, with lower sensitivity for 

higher returns.  Panels C and D (Panels E and F) truncate firms in the top and bottom deciles 

(quintiles) of the ROA distribution to identify firms most likely within the “incentive zone.”  

Panel C shows that the removal of observations outside of the incentive zone leads to a positive 

sensitivity of cash pay to accounting earnings; the asymmetric sensitivity to stock returns 

remains evident in Panel D even after removing the confounding effects associated with the 

features of the bonus contracts.  This pattern becomes stronger using the more restrictive 

quintile-based truncation of Panels E and F.  These panels provide univariate evidence consistent 

with ex post settling up, and motivate focusing on the incentive zone for our analysis. 

 

4.  Empirical Results 

Our primary empirical analyses proceed in four steps.  First, we use samples selected to 

maximize the likelihood of being within the incentive zone.  Second, we apply this technique to 

reexamine the conflicting results of two key papers: Leone et al. (2006), and Shaw and Zhang 

(2010).  Third, we use data sourced from Incentive Lab to provide more robust identification of 

underlying compensation contract terms, and thus of observations within the incentive zone.  

Finally, we validate our analyses by assessing predictable cross-sectional variation associated 

with the ex post settling up hypothesis. 

 

4.1  Cash Pay Within the Incentive Zone 
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Table 3 presents results testing the ex post settling up hypothesis using cash pay (

lnCPay) and samples selected to maximize the likelihood of being within the incentive zone.  We 

use three alternative truncation methods to define the incentive zone samples by excluding firms 

in the bottom/top of the sample distribution of ROA in year t as follows: terciles in Column (1) 

(N = 9,096); quintiles in Column (2) (N = 16,056); and deciles in Column (3) (N = 21,408).  For 

comparison, Column (4) presents the results using the full sample (N = 26,740). 

All results are consistent with the ex post settling up hypothesis; that is, CEOs are 

rewarded less in cash for unrealized gains than they are penalized for unrealized losses.  

Specifically, we find significantly negative coefficients for good stock returns performance (RET 

* DumRET) using the tercile truncation in Column (1) (coefficient = -0.180, t-stat = 5.65), 

quintile truncation in Column (2) (-0.190, t-stat = 8.07), and decile truncation in Column (3) 

(-0.206, t-stat = 10.06).  Economically (using the quintile sample), CEOs with above-industry 

stock performance receive increased cash compensation of 4.6% or $92 thousand for one 

standard deviation increase in stock returns, while those exhibiting below-industry stock 

performance suffer reduced cash compensation of 13.2% or $263 thousand for one standard 

deviation decrease in stock returns for the average firm.11  Finally, we find similar evidence in 

Column (4) using the full sample (coefficient = -0.168, t-stat = 9.41).  Untabulated tests confirm 

the coefficient on RET * DumRET is significantly lower for the decile (p-value = 0.00) and 

quintile (p-value = 0.04) truncated samples as compared to the full sample; this difference is 

insignificant using the tercile truncated sample (p-value 0.24).  Results on the control variables 

are as expected.  Further, the coefficient on ROA monotonically increases as expected from 

                                                
11  The $92 thousand increase in cash pay is calculated as 0.454 (one standard deviation of stock returns) times the 

10.2% (the sum of the coefficients on RET*DumRET and RET using the quintile truncation, or –0.190 + 0.292 = 
0.102) multiplied by the mean cash compensation obtained from Table 2 for the incentive zone sample of $1,985 
thousand.  Similarly, the $263 thousand decrease in cash pay is the 29.2% (coefficient on RET) multiplied by the 
same mean cash compensation pay of $1,985 thousand and one standard deviation of stock returns of 0.454. 
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0.419 using the full sample to 4.718 using the tercile truncation, consistent with higher cash pay 

for performance sensitivity to ROA when we drop the extreme tails of the ROA distribution; 

this suggests the truncations lead to samples within the incentive zone.   

 

4.2  Reconciliation of Leone et al. (2006) and Shaw and Zhang (2010)   

Next, we replicate Leone et al. (2006, LWZ) and Shaw and Zhang (2010, SZ), which are 

two prominent papers presenting contrary evidence on ex post settling up in CEO cash 

compensation.  SZ posits that the higher sensitivity to negative stock returns found in LWZ can 

alternatively be explained by the following: (i) firms with very bad or very good performance 

being outside the incentive zone (Healy, 1985; Holthausen et al., 1995; Murphy, 1999), and (ii) 

firms with very bad performance being less likely to lie outside the incentive zone than firms 

with very good performance.  Combined, these two features of bonus contracts could induce the 

observed higher sensitivity to negative stock returns regardless of board discretion and ex post 

settling up.  SZ thus argues that the higher sensitivity to negative stock returns in LWZ should 

not be interpreted as evidence of ex post settling up; rather, ex post settling holds only if higher 

returns-based sensitivity can be found for firms with very bad returns performance relative to 

those with intermediate returns performance.  Since SZ fails to find evidence of higher returns-

based sensitivity for firms with very bad returns versus intermediate performance, the paper 

concludes that there is no evidence of ex post settling up. 

However, we suggest that the SZ research design is inconclusive and can bias the results 

against ex post settling up.  Specifically, firms with very bad performance are likely below the 

lower earnings threshold (i.e., outside the incentive zone) resulting in zero sensitivity of pay to 

performance.  For example, within our sample of 26,740 firm-years, zero bonus is paid to 34% 

(29%) [25%] of the firms in the bottom decile (quintile) [tercile] of the returns distribution, 
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consistent with their being outside of the incentive zone and having zero pay-performance 

sensitivity.  This suggests that the features of the bonus contract imply higher pay-performance 

sensitivity for the firms with intermediate performance (those inside the incentive zone where 

bonuses are paid) relative to those with very bad performance (those outside the incentive zone 

where no bonus is paid).  Thus, we argue that a stronger approach to reconcile the differing 

results in these two papers is to identify a sample within the incentive zone.  Accordingly, we 

replicate each paper using our truncation approach applied in the previous section. 

Table 4 Panel A presents results for the replication of LWZ.  Column (1) presents the 

original results of LWZ (Table 4, using 1993–2003); our replication using the sample period 

1993–2013 is presented in Column (2), with similar results to LWZ.  In particular, consistent 

with the ex post settling up hypothesis, CEO cash pay-performance sensitivity to stock returns is 

higher (lower) for bad (good) news, reflected in a significantly positive coefficient on RET * 

NegRET (0.161, t-stat = 7.88).  Here, NegRET is an indicator variable equal to one when the 

firm’s annual market-adjusted stock return is negative (see Appendix B for variable definitions).  

In Columns (3), (4), and (5) we replicate LWZ using the tercile, quintile, and decile truncations, 

respectively; across all specifications we continue to find strong evidence of ex post settling up.   

Table 4 Panel B then presents the replication of SZ.  As above, the results presented in 

Column (2) using our sample period (1993–2013) are similar to the original SZ results (Table 6, 

using 1993–2005) presented in Column (1).  Specifically, cash pay-performance sensitivity is not 

significantly different for firms with bad stock returns relative to those with intermediate stock 

returns, as the coefficient on RET * LowRET is insignificant (–0.043, t-stat = 1.28).  Note that 

LowRET is the stock return in the bottom quintile of the sample (see Appendix B).  SZ interprets 

this result as inconsistent with the ex post settling up hypothesis.  However, we argue that SZ’s 
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results likely reflect the inclusion of firms with very negative stock returns that lie outside of the 

incentive zone, thus biasing the results towards not finding evidence of ex post settling up. 

Accordingly, we next replicate SZ using the incentive zone sample.  We exclude 

HighROA and HighRET and their interaction terms: while SZ includes both variables to capture 

the differential sensitivity of pay-to-performance for high levels relative to intermediate levels of 

performance when firms are outside of the incentive zone, we drop these variables as the 

incentive zone sample explicitly deletes many of those extreme observations.12  Columns (3), (4), 

and (5) present the replications of SZ using the tercile, quintile, and decile truncations, 

respectively.  We now find evidence of ex post settling up using both the tercile (coefficient on 

RET*LowRET = 0.148, t-stat = 3.47) and quintile (0.099, t-stat = 2.17) truncations; the 

coefficient is insignificant in the decile truncation (0.072, t-stat = 1.29).  Of note, it is the stricter 

truncations of the tercile and quintile incentive zone samples that are most likely to include 

observations in the incentive zone (i.e., exclude those outside the incentive zone). 

 

4.3  Evidence Using Incentive Lab Data 

We next explore the details of actual bonus plans to more precisely identify observations 

in the incentive region.  We use the Incentive Lab Data, owned by Institutional Shareholder 

Services Inc., which contains detailed incentive awards data from firms’ proxy statements (DEF 

14A) and annual reports (10-K) with extensive coverage of public companies (largest 750 firms 

in the U.S.); the data spans 2006–2016.  As the data is highly contextual, we classifly firms 

within the incentive zone as follows: if the actual realization of the performance metric (available 

in Compustat at the end of the year) is between the minimum and maximum goals for the 

performance metrics as defined in the bonus contracts (written at the beginning of the year, and 

                                                
12  Results are unchanged to alternatively using the control variables as proposed in either Leone et al. (2006) or 

Shaw and Zhang (2010). 
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disclosed by firms in their proxy statements).  Appendix C provides further details.  After 

merging with the needed multivariate data, the final sample contains 1,120 observations.   

Table 5 presents the results.  The regression approach follows Equation (1) except with 

varying fixed effects.  Column (1) presents results including firm and year fixed effects.  As 

predicted the coefficient on RET*DumRET is significantly negative (–0.423, t-stat = 2.03).  We 

find similar results in Column (2) with CEO and year fixed effects (RET*DumRET = –0.446, t-

stat = 1.94), as well as in Column (3) with industry and year fixed effects (RET*DumRET = –

0.281, t-stat = 2.22).  Overall, the evidence using the Incentive Lab data—which provides better 

identification of observations within the incentive zone—again supports ex post settling up.13 

 

4.4  Cross-Sectional Variation in Ex Post Settling Up 

We now examine three sources of predictable cross-sectional variation: corporate 

governance, conservatism, and the relative importance of cash incentive pay.  As detailed below, 

we test each cross-sectional prediction by partitioning the full sample into two samples on the 

indicated trait, and then assessing both (i) an absolute test of the coefficient within the sample of 

focus, and (ii) a relative test comparing the coefficients across the two samples. 

 

4.4.1   Corporate Governance  

We first examine whether the observed evidence of ex post settling up in CEO cash 

compensation varies with the firm’s corporate governance mechanisms.  Prior research shows 

that CEO excess pay is associated with weak corporate governance (e.g., Core, Holthausen, and 

Larcker, 1999).  Accordingly, we predict that firms with stronger corporate governance take 

                                                
13  In addition, we use the Incentive Lab data to validate our truncation procedures applied in Section 5.1 by 

merging the Incentive Lab sample with our main data and assessing the overlap.  We find that for the matched 
sample of 1,121 firm-year observations, the overlap percentage is 70% (786 out of 1,121) using the quintile 
truncation.  This provides some support for the use of the truncation procedure. 
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greater care not to reward CEOs for unrealized gains that may not materialize (e.g., using 

discretion to decrease sensitivity to unrealized gains) to avoid costly recouping of unwarranted 

bonuses paid to CEOs.   

We use four proxies for the strength of corporate governance.  The first is an indicator 

variable equaling one if the CEO is one of the company’s founders, and zero otherwise; this 

measures the power the CEO has over the board of directors (Adams et al., 2005).  As founder 

CEOs are assumed to reduce the effectiveness of boards in their monitoring role over 

compensation decisions, we expect firms with non-founder CEOs to exhibit stronger governance, 

and thus greater asymmetry in cash pay-performance sensitivity.  The second is the percentage of 

directors that were appointed after the CEO assumed office (i.e., degree of co-opted board) 

(Coles et al., 2014).  As a larger percentage of directors appointed by the CEO likely reduces 

their monitoring effectiveness, we expect that firms with co-opted boards exhibit weaker 

corporate governance, and thus lower asymmetry in cash-pay performance.  Both proxies are 

motivated by the prominent role boards usually play in the execution and enforcement of 

executive compensation contracts, particularly with respect to ex post settling up.  Third, we 

include the percentage of shares held by the firm’s largest institutional blockholders (i.e., 

exceeding 5% ownership) (Hartzell and Starks, 2003; Cremers and Nair, 2005).  As a larger 

percentage of holdings increases blockholders’ incentives to monitor compensation decisions and 

ability to pressure the board through voting control, we expect firms with larger institutional 

blockholdings to exhibit stronger corporate governance, and thus higher asymmetry in cash-pay 

performance.  Finally, we include an index comprised of the three proxies (e.g., Gompers, Ishii, 

and Metrick 2003; Bebchuk, Cohen, and Ferrell 2009), summing indicator variables if: (i) the 

CEO is not the founder; (ii) the level of co-opted board is among the bottom quintile; and (iii) the 

level of institutional blockholdings is in the top quintile.  Accordingly, the index varies from 0 to 
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3, with high (weak) corporate governance firms having an index greater than or equal to the 

median value of one (equal to zero).  

Table 6 Panel A presents the results.  We examine two subsamples of firms: those having 

weak governance (Column 1), defined alternatively as observations for which the CEO is a 

company founder, the percentage of directors appointed by the CEO is in the top quintile, or the 

percentage of institutional blockholdings is in the bottom quintile; and those having strong 

governance (Column 2), defined alternatively as observations for which the CEO is a non-

founder, the percentage of directors appointed by the CEO is in the bottom quintile, or the 

percentage of institutional blockholdings is in the top quintile.  Note that the strong and weak 

governance subsamples are defined across all analyses using the full sample.  We use the 

incentive zone sample, defined via the quintile truncation; untabulated results are similar using 

tercile or decile truncations.  Regarding absolute associations revealed in the strong governance 

subsamples, we find evidence of asymmetric sensitivity in cash compensation for the subsamples 

of CEO non-founders (-0.196, t-stat = 7.22), low co-opted boards (-0.205, t-stat = 3.37), high 

institutional blockholdings (-0.250, t-stat = 4.04), and strong governance index (-0.186, t-stat = 

5.75).  Regarding relative associations, we find stronger asymmetric sensitivity for CEO non-

founders versus founders (p-value = 0.03), high versus low institutional blockholdings (p-value = 

0.06), and high versus low governance index (p-value = 0.05); this difference is insignificant 

across the low versus high co-opted boards (p-value = 0.46).  Overall, these results suggest that 

pay-performance sensitivity of CEO cash compensation reflecting ex post settling up is greater 

for stronger governance firms.   

 

4.4.2   Conservatism 
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Next, we examine whether the strength of ex post settling up varies with accounting 

conservatism.  Under accounting conservatism, earnings reflect “bad news” more quickly than 

“good news” (Basu 1997).  If firms with lower accounting conservatism exhibit a higher 

likelihood of current earnings reflecting unrealized gains, the ex post settling up concern for 

boards when setting CEO cash pay should be higher for these firms.  Accordingly, we expect the 

asymmetric sensitivity to be greatest for firms with less conservative accounting earnings.  

Following Basu (1997), we measure conservatism using the asymmetric timeliness coefficient 

(i.e., the interaction term of stock returns and an indicator variable for negative stock returns) 

from a firm-specific regression of contemporaneous earnings on contemporaneous stock returns.  

We define two subsamples: high earnings conservatism (Column 1), defined as firm-year 

observations with the conservatism measure in the top quintile of the full sample; and low 

earnings conservatism (Column 2), defined as those with this measure in the bottom quintile.  

Table 6 Panel B presents the results.  Regarding absolute associations, we find that firms 

with low conservatism exhibit asymmetric sensitivity in Column (2) (-0.253, t-stat = 4.41).  

Regarding relative associations, we find that low conservatism firms exhibit stronger asymmetric 

sensitivity than high conservatism firms (p-value = 0.02).  Overall, these results provide evidence 

that ex post settling up increases as firm’s earnings are less conservative; of note, this is 

consistent with a substitution effect, whereby greater conservatism in financial reporting leads to 

lower need for other mechanisms to minimize the risk of ex post settling up.  

 

4.4.3   Importance of Cash Incentive Pay  

 Finally, we investigate whether the strength of the observed asymmetric cash pay-

performance sensitivity varies with the significance of cash payments to the CEO.  We expect 

boards to exercise more care in not rewarding CEOs with cash for unrealized performance when 
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the amount of cash incentive payments represents a more significant portion of the total CEO 

pay.  Because cash incentive pay is decided at the end of the fiscal year after firm’s performance 

is known and adjustments to bonus are made following ex post settling up concerns, we proxy 

for the expected relative weight that cash incentives have on total pay packages using the 

average percentage of bonus to total pay (variable TDC1 in Compustat) over the prior two 

years.14  We again define two subsamples: firms with low (high) importance of past cash 

incentive pay, defined as firm-year observations with cash incentive paid to the CEO as a 

proportion of total pay over the last two years in the bottom (top) quintile of the full sample. 

Table 6 Panel C presents the results.  Regarding absolute associations, we find in Column 

(2) that firms with the highest importance of cash incentive pay exhibit asymmetric sensitivity 

for cash pay (-0.243, t-stat = 3.91).  Regarding relative associations, we find that firms with the 

highest importance of cash pay have stronger asymmetric sensitivity than those with the lowest 

importance of cash pay (p-value = 0.02).  Overall, these results provide evidence that ex post 

settling up increases with the importance of cash pay as a proportion of total pay.  

 

5.  Other Analyses  

5.1  Potential Alternative Explanations to Ex Post Settling Up 

We next explore four alternative explanations to the documented asymmetry: (i) the tax 

concerns hypothesis; (ii) the equity substitution hypothesis; (iii) the compensation portfolio 

consideration hypothesis; and (iv) litigation risk.  Our analyses suggest that none of these 

alternative explanations provides an explanation for our findings in support of ex post settling up. 

 

                                                
14  Salary is not added to bonus in the calculation of the relevance of cash pay, because salary is set at the beginning 

of the year and not subject to ex post discretionary adjustment for unrealized gains at year end.  
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5.1.1 Tax Concerns Hypothesis 

The tax concerns hypothesis proposed by Dechow (2006, Section 5.1) argues that 

restrictions imposed on the tax deductibility of discretionary bonuses by Section 162 (m) limit 

the sensitivity of cash pay to high stock returns.  To qualify as deductible under §162(m), 

performance-based bonus plans must have performance metrics set ex ante; i.e., the board has 

discretion to adjust down (responding to unrealized losses) the amount of bonus paid, but not to 

adjust up (responding to unrealized gains).  Thus, an alternative explanation to ex post settling up 

is that the greater asymmetry of cash pay to bad stock performance reflects boards’ desire to 

maintain tax deductibility of discretionary bonuses.  We note that our primary analyses include 

the variable SalaryCap to directly control for this proposed tax effect.  To provide additional 

assurance, we test the asymmetric sensitivity of cash compensation to stock returns separately for 

firms with strong versus weak tax concerns.  If tax concerns drive the asymmetry, we expect to 

find an asymmetric sensitivity of salary compensation to stock returns in the subsample with 

strong tax concerns, but not with weak tax concerns.  We proxy for strong (weak) tax concerns 

using firms with a tax loss carry forward in any of the three previous years (all other firms).   

Table 7 Panel A presents the results separately on the strong and weak tax concerns 

subsamples.  Inconsistent with tax concerns being an alternative explanation for the asymmetry 

in the sensitivity of cash pay to stock returns, we find a significantly negative coefficient on 

in the weak tax concerns subsample shown in Column (2) (-0.183, t-stat = 

6.74).  Of note, the higher sensitivity exhibited within the low tax concerns subsample should not 

be driven by tax concerns (which are very low/nonexistent in this sample), but rather by ex post 

settling up.  Further, we test the coefficients across the strong and weak tax concerns 

subsamples; the difference is not statistically significant (F-test p-value = 0.24).  These results 
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are unchanged to alternatively partitioning into subsamples reporting profits versus losses.  We 

conclude that the tax minimization hypothesis does not appear to explain our findings.  

 

5.1.2   Equity Substitution Hypothesis   

The equity substitution hypothesis proposed by Dechow (2006, Section 5.2) argues that 

since equity compensation is easier to camouflage than cash compensation, CEOs may prefer 

equity to cash compensation when performance is poor.  Thus, firms having poor performance 

replace cash with equity compensation, leading to higher (lower) sensitivity in cash pay for poor 

(good) performance, rather than boards exercising discretion to reduce the ex post settling up 

problem.  To examine this alternative explanation, we estimate the following regression: 

 
(2) 

The dependent variable, EquityCompt, is defined as either the change in the log of CEO equity 

compensation from year  to year  ( lnEPay) or as the log of CEO annual equity 

compensation for year  (lnEPay).  Equity compensation is defined as the sum of the value of 

current year option grants and restricted stock grants.  Consistent with Leone et al. (2006), we 

report OLS results for the change in equity compensation ( lnEPay) regressions; we also 

estimate a Tobit model, which simultaneously models the choice to use and the amount of equity 

compensation (Core and Guay, 1999; Skantz, 2012).  We include Core and Guay (1999) controls 

(CGControls) to address the concern that the Leone et al. (2006) test may lack power by 

excluding relevant factors affecting equity compensation.   

We include current and prior year stock returns (  and ), as firms could set 

equity compensation based on expected current year stock returns, or realized prior year stock 

returns (untabulated results are unchanged to including only current year stock returns).  The 
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coefficients on RETt * DumRETt and RETt-1 * DumRETt-1 (b5 and b6 in Equation (2)) represent 

the incremental sensitivity of CEO equity compensation to good news stock returns at time  and 

, respectively.  A positive interaction coefficient for either (or both) is consistent with the 

equity pay-performance sensitivity to stock returns being larger for good relative to bad stock 

return performance, and supports the equity substitution hypothesis.  That is, a positive 

coefficient is consistent with firms reducing equity compensation to a lesser extent for bad 

performance than they increase equity compensation for good performance; or that firms 

increase equity compensation for poor performance (if the sensitivity for bad performance is 

negative; <0 or <0), while firms still reward equity compensation for good performance.  

If neither b5 nor b6 is significantly positive (or neither nor is significantly negative), then 

no evidence of equity substitution within the incentive zone is found. 

Table 7 Panel B presents the results; Column (1) presents the OLS estimation (the 

dependent variable is the change in the log of equity compensation), and Column (2) presents the 

Tobit estimation (the dependent variable is the level of the log of equity compensation).  For 

parsimony, we report only the results using the incentive zone sample excluding observations in 

the bottom/top quintiles of the sample distribution of ROA in year t; results are unchanged to 

using the tercile or decile truncations, as well as the full sample.  Inconsistent with equity 

substitution being an alternative explanation for the asymmetry in salary and cash pay-

performance sensitivity within the incentive zone, we fail to find evidence that firms reduce 

equity compensation to a lesser extent (or increase equity compensation) for bad performers.  In 

particular, the coefficients on  *  and *  are insignificant (  

and  are not negative) in all specifications. 

 

5.1.3   Compensation Portfolio Consideration Hypothesis 
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 The portfolio consideration hypothesis proposed by Dechow (2006, Section 4.3) argues 

that boards rely on stock options and restricted stock to provide the CEO with upside sensitivity 

(limit downside risk) and bonus to provide the CEO with some downside sensitivity (limits the 

upside benefit), leading to a symmetric sensitivity of overall compensation to stock returns 

performance.  We test this alternative explanation in three ways.  First, we delete all observations 

in which the firm does not issue new stock options or stock grants in the current year or in any of 

the prior three years.  Under the portfolio consideration hypothesis, we predict a symmetric 

sensitivity of cash pay to stock returns as the board of these firms cannot rely on the upside 

sensitivity (i.e., higher incentives for good stock returns) of equity pay to offset the downside 

sensitivity (i.e., higher sensitivity of cash pay for bad stock returns) of cash pay.  Untabulated 

results replicating the primary tests of Table 3 continue to reveal smaller (larger) sensitivity of 

cash pay to good (bad) stock return performance in this subsample not subject to portfolio 

considerations.  Second, we re-estimate the main tests, now measuring the dependent variable as 

the change in the logarithm of total compensation (variable TDC1 as reported on ExecuComp).  

If the board relies on the portfolio of compensation components to provide symmetric sensitivity 

to stock returns, then we expect to find a symmetric sensitivity of total compensation to stock 

performance.  Untabulated results again reveal an asymmetric sensitivity of total compensation 

to stock returns: the coefficient on RET * DumRET = -0.091 with a t-stat = 2.33 for the quintile 

truncation sample.  This is inconsistent with the compensation portfolio consideration as an 

alternative explanation for the asymmetry in cash pay-performance sensitivity within the 

incentive zone.  Third, we partition the sample based on the sensitivity of the CEO’s wealth tied 

to the firm (based on his portfolio of restricted stock and options) to a 1% change in stock price 

or the “delta” measure (e.g., Core and Guay, 1999, 2002).  We then analyze the asymmetric 

sensitivity of cash pay to stock returns for the firm-year observations above (high-delta 
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subsample) and below (low-delta subsample) the median for the delta measure.  Untabulated 

results replicating Table 3 continue to show evidence of smaller sensitivity of cash pay to good 

stock return performance across both subsamples.  In particular, the fact that the asymmetric 

sensitivity is also present in the low-delta subsample provides further evidence that portfolio 

considerations are not driving the results.   

 

5.1.4   Litigation Risk 

One other alternative explanation for our results is litigation risk.  In particular, firms may 

choose to reveal bad news sooner than good news due to litigation risk (e.g., Francis, Philbrick, 

and Schipper 1994; Skinner 1994; Cao and Narayanamoorthy 2009).15  As a result, stock returns 

contain better information about bad news than good news.  If we assume that boards have 

private information about CEO’s actions (more information than shareholders) and that 

compensation is symmetric with respect to good and bad (private) news, our results could be 

explained by the quality of stock returns in capturing the private news used in setting CEO 

compensation rather than the asymmetry of the compensation contract.  In this case, the lower 

coefficient on RET * DumRET, which we interpret as consistent with ex post settling up, could 

simply reflect that the information signal regarding the private news is poorer for good news.  To 

rule out this possibility, we partition our sample into low versus high litigation risk samples 

using prior research (Francis, Philbrick and Schipper 1994).16  Untabulated results provide 

consistent evidence of asymmetry in cash pay-performance for both samples.  Of note, finding 

                                                
15  However, the evidence in Kothari, Shu and Wysocki (2009) suggests that management, on average, delays the 

release of bad news to investors.  See also Sletten (2012). 
16  In particular, we define as high litigation firms in the following industries: biotechnology (SIC 2833–2836), 

computer hardware (SIC 3570–3577), electronics (SIC 3600–3674), retailing	(SIC 5200–5967), and computer 
software (SIC 7371–7379).  All other industries are defined as low litigation.  Results are unchanged to 
alternatively defining high-litigation as large firms (above industry median) within the high litigation industries 
(Francis et al. 1994), as larger firms have deep pockets and are thus more subject to litigation.   
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consistent results in the sub-sample of low litigation risk firms mitigates litigation risk as an 

alternative explanation for this finding.  

 

5.2  Sensitivity Analyses  

We explore the robustness of our results to the following alternative subsamples.  First, 

we exclude the financial crisis years of 2007–2009, a period of extreme bad performance.  To 

address the potential confound that our previous results reflect the financial crisis or 

compensation restrictions imposed on financial firms (e.g., under the Troubled Asset Relief 

Program), we alternatively exclude financial crisis years and financial firms from the analysis. 

Table 8 Column (1) reveals that after excluding these years, the coefficient on RET * DumRET 

remains significantly negative (-0.174, t-stat = 6.51).  Results are similar when alternatively 

excluding financial firms in Column (2) (-0.133, t-stat = 1.73).  Results also are robust to: (i) 

following Core et al. (2008) and include the lagged dependent variables (ΔlnCPayt-1) to control 

for mean reversion; (ii) including CEO tenure and CEO age; (iii) excluding all observations with 

$1 salaries (Guthrie, Sokolowsky, and Wan 2012); and (iv) following Carter, Lynch and 

Zechman (2009) and using the “one-kink-log” model allowing for a linear relation between 

bonus and negative earnings changes.   

 

5.3  Future Salary Revisions  

Finally, we present results testing the ex post settling up hypothesis using future salary 

revisions, motivated by Fama (1980).17  We note that 1,477 firm-year observations (6.2% of the 

                                                
17  We note that the results in this section relating to future salary revisions provide insights that may become more 

prominent due to the new tax reform (the Tax Cuts and Jobs Act, or the “Act”) signed into law in December 
2017 (effective January 1, 2018).  The Act repeals the performance-based compensation exceptions to the 
Section 162(m) $1 million deduction limit; previously firms favored rewarding CEOs with performance-based 
pay, which was deductible for tax purposes.  The Act eliminates the tax advantage of using performance-based 
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full sample) exhibit a salary reduction, confirming these as relatively infrequent events; a large 

portion (26%) falls within the financial crisis of 2009-2010.  Table 9 Panel A provides a 

descriptive analysis of the stated rational for the salary reduction, which we hand-collect from 

the firms’ proxy statements for 100 randomly selected firm-year observations with salary 

reductions using the eight indicated categories.  Most (46%) relate to deteriorated performance or 

the need to cut costs following poor performance; 15% indicate the firms are substituting fixed 

pay for variable pay (either in the form of equity or bonus).  While in most cases firms justify 

this substitution as following competitive practices, further analysis reveals that 10 of the 15 

cases are related to instances of poor performance.  Further, while 12% do not explicitly mention 

the reason for the salary pay cut, 7 of the 12 are also related to instances of poor performance.  In 

sum, the majority of salary reductions reflects poor performance of the CEO.     

Panel B presents the multivariate results.  The significantly negative coefficient on RET * 

DumRET (-0.075, t-stat = 6.78) is consistent with firms increasing future salary less for good 

stock performance than decreasing salary for bad stock performance.  However, the economic 

impact appears modest: CEOs exhibiting above-industry (below-industry) stock performance 

have an average increase in the percentage change of future salary of only 1.6% or $11 thousand 

(average reduction in the percentage change of future salary of 6.7% or $47 thousand) for one 

standard deviation increase (decrease) in stock returns.  This provides limited support that CEOs’ 

future salary is rewarded less for unrealized gains than penalized for unrealized losses. 

 

5.4  Prior Research and Future Directions on Alternative Tools to Address Ex Post Settling Up 

Agency theory centers on efficient contracting to align the interests of the agents and 

shareholders.  Boards are responsible for offering and monitoring these contracts, and employ a 

                                                
pay, and thus allows firms to rely more heavily on salary as a form of compensation.  This suggests a likely 
increasing role for salary in the future for compensating senior executives. 
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number of tools to do so, classified as ex ante contracting and ex post settling up.  The cost of ex 

post settling up makes efficient ex ante contracting critical to alleviate the agency problem 

(LaFond and Roychowdhury 2008).  However, ex post settling up often supplements efficient ex 

ante contracting to optimize the overall incentive scheme.  For example, Gibbs et al. (2004) finds 

that application of subjectivity in awarding bonuses ex post diminishes managers’ ex-ante 

incentives to engage in manipulations.  

Accordingly, prior literature examines various tools for solving the ex post settling up 

problem.  These tools fall into three main groups, from the most common and least costly to the 

least common and most costly: (i) board discretion over CEO compensation (e.g., Leone, Wu, 

and Zimmerman 2006); (ii) CEO dismissal and director turnover after financial statement 

restatement (e.g., Srinivasan 2005); and (iii) labor market penalties or rewards (e.g., Gilson 

1989).18  Among these groups, the board has direct control only over (i) and (ii).  

Our study focuses on board discretion over CEO (cash) compensation for the reasons 

mentioned above.  We do not focus on equity holdings value (i.e., restricted stock and/or stock 

options) as CEOs bear direct risk for the value of such holdings should unrealized gains not 

materialize.  Restated, the value of such holdings (and thus the CEOs’ personal wealth) will 

suffer should the unrealized gains fail to occur.  Accordingly, boards typically do not need to 

exercise discretion as an additional protection on behalf of the shareholders for equity 

                                                
18  Prior literature examines six specific compensation tools as mechanisms to address ex post settling up.  (1) Board 

discretion over CEO cash compensation, with mixed results: in support of ex post settling up – in the setting of 
asymmetric pay-to-performance sensitivity (Leone et al. 2006), target firm CEOs' compensation in M&A settings 
(Agrawal and Walkling 1994 and Hartzell, Ofek and Yermack  2004); and against ex post settling up – in CEO 
cash compensation (Shaw and Zhang 2010).  (2) CEO cash compensation during the terminal period of CEO's 
tenure: Huson et al. (2012) finds evidence in support of ex post settling up.  (3) CEO severance pay for voluntary 
CEO retirement, with evidence against ex post settling up (see Yermack 2006b).  (4) Clawback provisions, with 
evidence supporting ex post settling up (Iskandar-Datta and Jia 2013).  (5) Perquisites, with evidence against ex 
post settling up (Yermack 2006a).  (6) CEOs’ investment decisions in response to change in compensation 
contracts, with evidence against ex post settling up (Larcker 1983). 
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compensation.  This suggests ex post settling up in the context of equity compensation is a less 

critical issue. 

While it is not possible to examine all tools of ex post settling up in one study, the 

increasing complexity in executive compensation packages and the increasing use of different 

types of equity pay and equity awards with performance vesting conditions suggests a number of 

avenues for future research.  This includes assessing other channels through which ex post 

settling up can occur such as: phantom shares, where a bonus that is tied to increases in share 

price is paid to the CEO; EVA-Type “bonus bank” systems; or other forms of deferred 

compensation.  Future research can analyze how the increasing use of equity awards with 

performance vesting conditions affects ex post settling up.  To the extent performance vesting 

conditions are tied to stock returns, executives can exercise options and cash in “unrealized” 

gains that will never materialize further aggravating the ex post settling up problem.  Finally, 

clawback provisions (“clawbacks”) are a natural way to solve the ex post settling up problem as 

these provisions authorize firms to more easily recoup compensation from executives following 

financial restatements or executive misbehavior.  Thus, future research can examine how the 

adoption and enforcement of clawbacks help address the ex post settling up problem.19 

  
 

6.  Conclusion  

Prior literature posits the ex post settling up hypothesis: that boards exercise discretion in 

setting CEO pay to reduce costly ex post settling up when CEOs are rewarded in cash for 

                                                
19  Clawbacks were first introduced by Section 304 of the Sarbanes-Oxley Act of 2002, but have been rarely used in 

practice as a way to recoup compensation.  Section 954 of the Dodd-Frank Wall Street Reform and Consumer 
Protection Act introduces rules requiring firms to further adopt and enforce clawback provisions in 2010.  Prior 
research examines the effect of clawbacks on financial reporting quality, such as earnings management, and on 
the way executives are compensated (e.g., deHaan, Hodge and Shevlin (2013), Natarajan and Zheng (2017), 
Kroos, Schabus, and Verbeeten (2018). 
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unrealized gains that fail to translate into future realized gains (Fama 1980; Barclay et al., 2005; 

Leone et al., 2006).  This paper provides strong evidence in support of this hypothesis in the 

context of cash compensation in four principle ways.  First, it documents that CEO cash pay 

exhibits lower sensitivity to good stock returns performance relative to bad stock returns 

performance using a sample of firms selected to fall within the theoretically-motivated “incentive 

zone;” we use three alternative truncation procedures to identify these observations.  Second, it 

reconciles the conflicting findings of two key papers in the literature: Leone et al. (2006), which 

provides evidence in support of ex post settling up; and Shaw and Zhang (2010), which does not.  

Replications of both papers using the above truncation procedures to identify observations more 

likely to be in the incentive zone also provides support for ex post settling up.  Third, the paper 

confirms these findings using detailed cash compensation data from Incentive Lab, which 

provides a more precise way to identify observations falling within the incentive zone.  Fourth, 

the paper provides evidence consistent with predictable cross-sectional variation: the asymmetric 

sensitivity is higher for firms with stronger governance, less conservative earnings, and when 

cash represents a larger portion of total pay.  Collectively, we conclude that these results provide 

compelling evidence in support of the ex post settling up hypothesis.   
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APPENDIX A  
Evidence that boards exercise discretion over cash compensation:  
excerpts from “Compensation and Discussion Analysis” of proxy statements (DEF 14A) 
 
  
Merck Company (2011) 

2011 Merck Company Scorecard 
Our company scorecard helps translate our strategic priorities into operational terms that outline 
how we will track and measure the achievement of our key objectives during the year. . . . The 
Committee has discretion to adjust the results of individual measures to exclude charges or 
items from the measurement of performance relating to restructurings, discontinued operations, 
purchase accounting items, merger-related costs, extraordinary items and other unusual or 
nonrecurring charges and/or events. Similarly, the Committee has the discretion to determine 
that no annual cash incentives be paid if it determines, on a qualitative basis, that overall 
performance on the Company Scorecard is too low. Moreover, the Company Scorecard 
achievements are also evaluated in the context of compliance and health and safety outcomes. 
 
American Express (2008) 

Annual Performance Assessment Framework 
Our management performance assessment processes cover both organizational and individual 
results each year. Organizational performance provides a general basis for setting overall levels 
of compensation. Individual performance provides a basis for differentiating compensation 
among participants. The Committee exercises significant discretion in assessing 
performance, rather than solely relying on formulaic designs that may not adequately take 
into consideration other relevant performance objectives or actual results. 
  
EMC Corp. (2012) 

2012 Corporate Incentive Plan 
The 2012 Corporate Incentive Plan funds at 100% of target upon the achievement of the 
performance target for each of the three metrics. Although, generally, participants were not 
entitled to a bonus unless the performance threshold for each metric was achieved, the 
Compensation Committee had discretion under the plan to award up to 50% of the annual target 
opportunity for performance below that threshold. In addition, the plan provided that the 
Compensation Committee could exercise negative discretion to reduce payments.  
 
Notes: This appendix provides examples of the discretion compensation boards are allowed to 
exercise with respect to adjusting cash compensation, particularly bonuses, as excerpted from 
firms’ proxy statements (Form DEF 14A).  The bold text reflects our highlighting of relevant 
passages.   
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APPENDIX B 
Variable definitions  

 
Dependent Variables 
lnBonus Natural logarithm of bonus to the CEO for year t, defined as BONUS plus long-

term incentive pay (LTIP) before 2006, and BONUS plus non-equity incentive 
pay (NONEQ_INCENT) afterward (e.g., Coles, Daniel and Naveen (2014, 
Appendix B); 

lnCPay Natural logarithm of cash compensation to the CEO for year t, where CPay is 
Salary plus Bonus, as defined above;  

VOG Dollar value of options granted to the CEO for year t, defined as grant-date fair 
value of option grants, which equals OPTION_AWARDS_BLK_VALUE when 
available, and OPTION_AWARDS_FV otherwise; 

VSG Dollar value of restricted stocks granted to the CEO for year t, defined as grant-
date fair value of restricted stock grants, which equals RSTKGRNT when 
available, and STOCK_AWARDS_FV otherwise; 

lnEPay Natural logarithm of equity compensation to the CEO for year t, where EPay is 
the value of current year option grants (VOG) plus the value of current year 
restricted stock grants (VSG); 

 
Test Variables 
ROA Return on assets, defined as net income (NI) divided by end of year total assets 

(AT);  
RET Firm i’s cumulative year t raw stock return; 
DumROA An indicator variable that equals 1 if firm i’s year t ROA is above its industry 

median for that year, and 0 otherwise; industry is defined using the Fama and 
French (1997) 12 industry classification; 

DumRET An indicator variable that equals 1 if firm i’s cumulative year t stock return is 
above its industry median for that year, and 0 otherwise; industry is defined using 
the Fama and French (1997) 12 industry classification; 

 
Explanatory and Control Variables – based on Core and Guay (1999) 

 
 Indicator equal to one when stock returns are above its industry median in the 

current year,  zero otherwise;  
IR The incentive residual for year t. The residual from a regression of the incentives 

from stock options and stockholdings on their determinants. This residual is 
estimated at the end of the fiscal year prior to the fiscal year in which the grant of 
new equity incentives is awarded, using the method of Core and Guay (1999) and 
Core and Guay (2002). 

lnSales Natural logarithm of sales revenue (SALE) for firm i in year t; 
BM Book to market ratio, defined as the book value of assets (AT) divided by the 

market value of assets, market value of assets being the sum of book value of 
liabilities and market value of equity (AT – CEQ + PRCC_F × CSHO); 
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CashCons Cash Constraints, defined as the three-year average of cash flow shortfall, cash 
flow shortfall being common and preferred dividends (DVC + DVP) minus cash 
flow from investing (IVNCF) minus cash flow from operations (OANCF), all 
deflated by year t total assets (AT); 

DivCons Dividend constraints, an indicator that equals one if the firm is dividend 
constrained in any of the three prior years; a firm is categorized as dividend 
constrained if one of two conditions is met: (i) if the sum of retained earnings at 
year end (RE) and cash dividends and stock repurchases during the year (DVP + 
DVC + PRSTKC) scaled by prior year's cash dividends and stock repurchases is 
less than two; or (ii) if the denominator in (i) is zero for all three years;  

NOL Net operating loss, an indicator variable that equals one if the firm has net 
operating loss carry-forwards (TLCF > 0) in any of the three years prior to the 
year the new equity grant is awarded; 

SalaryCap Indicator variable equal to one if prior year’s salary reaches the $1 million 
threshold, and zero otherwise;  

 
Explanatory and Control Variables – Leone et al. (2006)  

 
ROA Change in return on assets from fiscal year  to t, defined as net income scaled 

by average total assets. Results are similar using operating income to compute 
ROA;  

RET Annual stock returns computed as compounded monthly raw returns; 
NegRET Indicator variable equal to one when the firm’s annual market-adjusted stock 

return is negative, and zero otherwise. Market return is the CRSP value-weighted 
return; 

Sales Sales revenue (SALE) for firm i in year t; 
FirmAge Firm age, defined as the year of the observation minus the earlier of the year the 

firm first appeared on Compustat or CRSP plus 1; 
Lev Leverage, defined as total long-term debt (DLTT + DLC) divided by total assets 

(AT); 
BM Book to market ratio, defined as the book value of equity (CEQ) divided by the 

market value of equity (PRCC_F × CSHO); 
Industry Industry fixed effects, where industry is defined using the Fama and French 

(1997) 12 industry classification; 
Year Year fixed effects; 

 
Explanatory and Control Variables  – Shaw and Zhang (2010) 

 
 Change in return on assets from fiscal year  to t, defined as net income (NI) 

divided by end of year total assets (AT).  
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RET Annual stock returns; 
LowROA/ 
HighROA 

LowROA (HighROA) is an indicator variable equal to 1 if firm i’s year t change 
in return on assets ( ROA) is among the bottom (top) quintile of the sample 
distribution of ROA for that year, and 0 otherwise. Results are similar when 
using alternative partition criteria of bottom/top terciles or deciles. 

LowRET/ 
HighRET 

LowRET (HighRET) is an indicator variable equal to 1 if firm i’s year t stock 
return is among the bottom (top) quintile of the sample distribution of annual 
stock return for that year, and 0 otherwise. Results are similar when using 
alternative partition criteria of bottom/top terciles or deciles. 

lnTA Natural logarithm of total assets (AT); 
BM Book-to-market ratio, defined as the book value of equity (CEQ) divided by the 

market value of equity (PRCC_F × CSHO), the same as in Leone et al. (2006); 
Lev Leverage, defined as total long-term debt (DLTT + DLC) divided by total assets, 

the same as in Leone et al. (2006); 
CashCons Cash constraints, defined as the sum of cash uses for dividends (DV), stock 

repurchases (PRSTKC), capital expenditures (CAPX), and acquisitions (AQC), 
minus net operating cash flows (OANCF), all deflated by total assets (AT); 

NEI Net equity issuance in year , where net equity issuance is defined as sale of 
common and preferred stock (SSTK) minus purchase of common and preferred 
stock (PRSTKC), both deflated by year t total assets (AT); 

NLDI Net long-term debt issuance in year , where net long-term debt issuance is 
defined as long term debt issuance (DLTIS) minus long term debt reduction 
(DLTR), both deflated by year t total assets (AT). 
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APPENDIX C 
ISS Incentive Lab academic data procedures 
 
We construct a sample of firm-years inside the incentive zone (denoted the “clean incentive zone 
sample”) by comparing actual performance from Compustat and the performance goals from ISS 
Incentive Lab academic data. 
 
We focus on the absolute performance goals data (GpbaAbs) in Incentive Lab to construct the 
“clean incentive zone sample” in two stages.  First, we define the incentive zone at the 
performance metric level (i.e., we define the incentive zone for each performance metric).  
Second, we examine the relationship between the multiple performance metrics based on the 
payout structure of each award, and define the incentive zone at the award level (i.e., we define 
the incentive zone for each cash award).  We describe the details of the procedures performed for 
each stage below. 
 
In the first stage, we examine the top six performance metrics used by all firms for CEO cash 
awards in GpbaAbs: (1) earnings per share (“EPS”, 17% of all eligible observations in 
GpbaAbs), (2) sales (17%), (3) operating income (“OI”, 11%), (4) cash flow (“CF”, 11%), (5) 
earnings before interest, tax, depreciation, and amortization (“EBITDA”, 10%), and (6) net 
income (“NI”, 7%).  
 
For each of the six performance metrics, we merge the actual performance from Compustat to 
the Incentive Lab data, and compare the Compustat actual with Incentive Lab performance goals 
to determine whether a particular metric is inside the incentive zone.  The performance metric is 
defined as inside the incentive zone if the actual performance is no less than the goal threshold 
(goalThreshold) and no greater than the goal maximum (goalMax).  
 
For all performance metrics, the performance goals could be stated in one of the following four 
forms: (i) total dollar values (all special indicators equal zero), (ii) per share dollar values 
(metricIsPerShare indicator equals one), (iii) growth rate (metricIsGrowth indicator equals one), 
and (iv) margins (metricIsMargin indicator equals one).  The performance goals could also apply 
to a specific business unit or a specific geographical area of the company (metricIsBusGeo 
indicator equals one, representing 2% of all eligible observations in GpbaAbs); as it is not 
possible to identify the specific unit, we exclude all cases where metricIsBusGeo equals one.  We 
obtain the total dollar value of the actual performance from Compustat (variable names are listed 
in the table below).  We compute the per share dollar value by dividing the total dollar value by 
total number of common stock outstanding (CSHO in Compustat), the growth rate as the rate 
change from year  to year , and the margin by dividing the total dollar value by sales (SALE 
in Compustat). 
 
In the second stage, we combine the metric level incentive zone classification for all six 
performance metrics, and define the incentive zone at the award level by examining the 
relationship between the multiple performance objectives for each cash award.  The relationship 
(i.e., the payout structure) is coded in the performanceGrouping variable from the GpbaGrant 
(Grants of Plan-Based Awards) table in Incentive Lab.  The payout structure for cash awards can 
be broadly classified into three categories: (i) separable awards, (ii) non-separable awards, and 
(iii) mixed type awards.  
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Separable awards can be separately granted based on the performance objectives of the 
individual performance metrics.  For example, Metric A, Metric B, and Metric C each 
determines one third of the total award.  A separable award is defined as inside the incentive 
zone if any component of it (i.e., any performance metric for that award) is inside the incentive 
zone.  Separable awards comprise the majority of CEO cash awards in Incentive Lab. 
 
Non-separable awards cannot be separately granted based on the performance objectives of the 
individual performance metrics.  To earn non-separable awards, all performance objectives have 
to be met.  For example, the performance objectives from all three metrics–Metric A, Metric B, 
and Metric C have to be satisfied for the cash award to be granted.   
 
For mixed type awards, we need to make judgments based on available data and the payout 
structure to define incentive zone at the award level.  
 
In sum, at the award level, we classify an award as inside (outside) the incentive zone when the 
classification is justified by the data we have at the metric level and the payout structure for that 
award; we set a missing value for the classification if the data we have at the metric level is 
insufficient to support a decision.  
 
We have 2,337 (firm-year-metric) observations with non-missing values for the incentive zone 
classification at the metric level; this sample collapses to 1,201 (firm-year) observations with 
non-missing values for the incentive zone classification at the award level, and to 1,120 
observations once the necessary data for the multi-variate regression is added. 
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FIGURE 1 
Descriptive evidence on cash pay  
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FIGURE 2 
How the incentive zone affects cash compensation 
 
 

 
 
Notes: This figure is obtained from Murphy (2001). 
 
  



 44 

FIGURE 3  
CEO cash pay performance sensitivity to accounting earnings and stock returns 
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Notes: This figure presents the univariate CEO cash pay-performance sensitivity to accounting 
earnings in Panels A, C, and E, and to stock returns in Panels B, D, and F.  The sample includes 
observations from 1993–2013.  Panels A and B present this sensitivity for the Full Sample (N = 
26,740).  Panels C, D, E and F present it for an Incentive Zone Sample, defined to capture firms 
with a high probability of being within the “incentive zone.”  Panels C and D implement the 
incentive zone sample (N = 21,408) by excluding firms in the bottom and top decile of the sample 
distribution of ROA in year t.  Panels E and F implement the incentive zone sample (N = 16,056) 
by excluding firms in the bottom and top quintile of the sample distribution of ROA in year t.  
 
The estimation uses the locally weighted regression (LOWESS) method, which allows a local 
slope to be estimated at each data point with higher weighting placed on data points in nearer 
proximity to the slope estimation (Cleveland, 1979; Cleveland and Devlin, 1988).  
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TABLE 1 
Sample selection and distribution 
     
Panel A:  Sample selection 

Firm-years 1992–2013 with necessary CEO compensation data on ExecuComp,  35,037 
with the CEO holding the title for an entire year  

Less firm-years without:  
CEO compensation data for two consecutive years (for change calculation) 3,930 
Compustat data to compute earnings performance and control variables 4,324 
CRSP data to compute stock returns performance  43 

Full sample (1993–2013) 26,740 
     
Panel B:  Industry distribution 
Industry N % 

1 Consumer NonDurables (Food, Tobacco, Textiles, Apparel) 1,659 6.2 
2 Consumer Durables (Cars, Furniture, Household Appliances) 800 3.0 
3 Manufacturing (Machinery, Trucks, Office Furniture, Paper) 3,515 13.2 
4 Oil, Gas, and Coal Extraction and Products 1,221 4.6 
5 Chemicals and Allied Products 944 3.5 
6 Business Equipment (Computers, Software, and Electronics) 4,724 17.7 
7 Telephone and Television Transmission 563 2.1 
8 Utilities 1,535 5.7 
9 Wholesale, Retail, and Some Services (Laundry, Repairs) 3,184 11.9 

10 Healthcare, Medical Equipment, and Drugs 2,172 8.1 
11 Finance 3,363 12.6 
12 Other (Mines, Construction, Building, Transport, Hotels) 3,060 11.4 

Total CEO-years 26,740 100% 

     
Panel C:  Annual distribution  

Year N %  Year N %  Year N % 
1993 826 3.1  2000 1,194 4.5  2007 1,398 5.2 
1994 1,033 3.9  2001 1,210 4.5  2008 1,522 5.7 
1995 1,082 4.1  2002 1,264 4.7  2009 1,531 5.7 
1996 1,117 4.2  2003 1,291 4.8  2010 1,515 5.7 
1997 1,142 4.3  2004 1,346 5.0  2011 1,454 5.4 
1998 1,193 4.5  2005 1,350 5.0  2012 1,425 5.3 
1999 1,236 4.6  2006 1,296 4.9  2013 1,315 4.9 

Total CEO-years        26,740 100% 
 
 
Notes: This table presents the sample selection in Panel A; industry distribution (using the Fama 
and French (1997) 12 industry classifications) in Panel B; and annual distribution in Panel C. 



 47 

TABLE 2  
Descriptive statistics 
   
Panel A:  Descriptive statistics 

 
Full Sample  
(N = 26,740)  

Incentive Zone Sample  
(N = 16,056) 

 Difference: Full vs 
Incentive Zone Sample 

Variable Mean Median   Mean Median  Mean Diff p-Value 

CEO Compensation Variables     
Salary 701 646  730 679  –29 0.000 
SalaryCap 0.12 0.00  0.13 0.00  –0.02 0.000 
Bonus 1,109 532  1,255 622  –146 0.000 
CPay 1,810 1,179  1,985 1,304  –175 0.000 
∆lnCPay 0.10 0.08  0.10 0.08  0.00 0.723 
Bonus_pct 0.23 0.21  0.25 0.23  –0.02 0.000 
CPay_pct 0.54 0.50  0.55 0.51  –0.01 0.000 
EPay 2,871 1,120  2,937 1,167  –65 0.443 

Firm Performance and Control Variables     
  ROA 0.04 0.05  0.06 0.05  –0.02 0.000 
  ∆ROA 0.00 0.00  0.00 0.00  0.00 0.835 
  DumROA 0.52 1.00   0.53 1.00  –0.01 0.034 
  RET 0.19 0.11  0.17 0.13  0.02 0.003 
  DumRET 0.49 0.00  0.51 1.00  –0.02 0.000 
  Sales 5,416 1,246  6,498 1,571  –1,082 0.000 
  FirmAge 29 23  31 26  –2 0.000 
  Lev 0.23 0.21  0.23 0.22  –0.01 0.003 
  BM_equity 0.52 0.45  0.53 0.46  –0.01 0.015 
  TA 12,473 1,620  17,669 2,206  –5,196 0.000 
  CashCons 0.02 0.00  0.01 0.00  0.01 0.000 
  NEI 0.02 0.00  -0.01 0.00  0.03 0.000 
  NLDI 0.02 0.00  0.02 0.00  0.00 0.290 
  IR 0.04 0.02  0.06 0.04  –0.02 0.151 
  BM_assets 0.66 0.66  0.68 0.69  –0.02 0.000 
  NOL 0.78 1.00  0.76 1.00  0.03 0.000 
  DivCons 0.21 0.00  0.06 0.000  0.06 0.000 

 

Panel B:  Correlations (Full Sample, N = 26,740)  
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 I II III IV V VI VII VIII IX X XI XII XIII 

I.  ∆lnCPay 1 0.06* –0.05* 0.32* 0.25* 0.32* 0.24* –0.02* 0.01^ –0.09* 0.01 –0.03* –0.01 
II.  ∆lnEPay 0.02* 1 –0.01 0.05* 0.04* 0.09* 0.08* 0.05* 0.03* –0.01* 0.01 0.00 –0.02* 

III.  SalaryCap –0.06* –0.01^ 1 –0.00 0.01 –0.00 –0.00 0.05* 0.41* 0.02* 0.02^ –0.09* –0.08* 
IV.  ∆ROA 0.24* 0.01 –0.00 1 0.81* 0.31* 0.21* –0.01 0.02* –0.14* 0.06* –0.10* –0.01^ 
V.  DumROA 0.22* 0.02^ 0.01 0.53* 1 0.21* 0.20* –0.00 0.03* –0.10* 0.04* –0.08* –0.01 

VI.  RET 0.27* 0.05* –0.02^ 0.29* 0.21* 1 0.70* 0.04* 0.01^ –0.3* –0.01^ –0.08* –0.03* 
VII.  DumRET 0.21* 0.04* –0.00 0.17* 0.20* 0.60* 1 0.03* 0.02* –0.25* 0.00 –0.06* –0.02^ 

VIII.  IR –0.01 0.05* 0.05* 0.00 –0.01 0.05* 0.03* 1 0.01 0.01 0.03^ –0.02^ –0.01 
IX.  lnSales 0.00 0.00 0.45* 0.01* 0.02* –0.04* 0.02* 0.01^ 1 0.12* –0.03* –0.15* –0.25* 
X.  BM –0.08* –0.03* 0.02* –0.10* –0.11* –0.35* –0.25* –0.00 0.11* 1 0.09* 0.18 –0.05^ 

XI.  NOL 0.01^ 0.00 0.02* 0.04* 0.04* 0.01^ 0.00 0.02* –0.04* 0.08* 1  0.03*  0.10* 
XII.  CashCons –0.01* 0.00 –0.08* –0.05* –0.07* –0.04* –0.05* –0.00 –0.19* 0.13* 0.05* 1 0.12* 

XIII.  DivCons 0.00 –0.01 –0.09* –0.02* –0.01 0.02^ –0.02^ –0.01 –0.26* –0.04*  0.10* 0.14* 1 
 
 
Notes: Panel A presents the sample mean and median values for the Full Sample (N = 26,740) and Incentive Zone Sample (N = 16,056) 
over 1993–2013.  The Incentive Zone Sample, constructed to capture firms likely within the “incentive zone,” is obtained by excluding 
firms in the bottom and top quintile of the sample distribution of ROA in year t.  All CEO compensation variables (except ∆lnCPay, 
lnSalaryt+1 and ∆lnEPay) are in $ thousands; Assets (TA) and Sales are in $ millions.  The variables Bonus_pct and CPay_pct represent 
the variables Bonus and CPay as a percentage of total pay (variable TDC1 in Execucomp).  See Appendix B for full variable definitions. 
 
Panel B presents the Pearson (Spearman) correlations for the Full Sample (N = 26,740) below (above) the diagonal.  In this panel, ^ and 
* correspond to significance levels at 0.05 and 0.01, respectively, based on two-tailed tests. 
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TABLE 3  
Testing the ex post settling up hypothesis using cash pay within the incentive zone 

 Dependent Variable = lnCPay 

 Incentive Zone Samples  
 Tercile Quintile Decile Full Sample 

Variable  Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) 

 (1) (2) (3) (4) 
Intercept (?) –0.051  (1.60) –0.060 ** (2.50) –0.067 *** (3.37) –0.081 *** (4.60) 
SalaryCap (–) –0.055 *** (4.45) –0.076 *** (8.65) –0.067 *** (8.70) –0.070 *** (10.00) 
∆ROA (+) 4.718 *** (4.43) 3.721 *** (8.42) 1.647 *** (7.03) 0.419 *** (6.89) 
RET (+) 0.280 *** (9.28) 0.292 *** (12.83) 0.312 *** (16.07) 0.281 *** (16.50) 
DumROA (?) –0.011  (1.07) 0.007  (0.76) 0.042 *** (5.38) 0.101 *** (15.87) 
DumRET (?) 0.049 *** (4.60) 0.049 *** (6.07) 0.057 *** (7.84) 0.061 *** (8.91) 
∆ROA * DumROA (?) 2.537 ** (1.97) 0.972 * (1.65) 0.702 ** (2.37) 0.193 ** (2.34) 
RET * DumRET (–) –0.180 *** (5.65) –0.190 *** (8.07) –0.206 *** (10.06) –0.168 *** (9.41) 

 (–) –0.007 ** (2.19) –0.009 *** (3.52) –0.010 *** (4.79) –0.009 *** (5.00) 
 (?) 0.003 (1.16) 0.007 *** (3.30) 0.005 *** (3.02) 0.003 * (1.69) 

 (+) 0.066 *** (3.82) 0.063 *** (5.26) 0.059 *** (5.89) 0.064 *** (7.35) 
 (–) –0.014 * (1.70) –0.008  (1.17) -0.006 (1.14) –0.000 (0.04) 

 (–) 0.003 (0.05) 0.041 (0.94) 0.076 ** (2.16) 0.060 ** (2.14) 
(–) 0.009 (0.97) 0.013 * (1.85) 0.008 (1.42) 0.011 ** (2.09) 

Fixed Effects Industry, Year Industry, Year Industry, Year Industry, Year 
Adjusted-R2 0.09 0.11 0.12 0.14 

N 9,096 16,056 21,408 26,740 
 
Notes: This table presents results testing the ex post settling up hypothesis where the dependent variable is lnCPay.  lnCPay is the 
change in natural log of cash compensation to the CEO for year t, defined as Salary plus Bonus.  The sample period is 1993–2013.    
Columns (1) to (3) present results using the incentive zone samples, and Column (4) presents results using the full sample (N = 26,740).  
Incentive zone samples are constructed to identify firms most likely to lie within the “incentive zone.”  Columns (1), (2), and (3) 
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implement this by excluding firms in the bottom and top terciles (quintiles), [deciles] of the sample distribution of ROA in year t, with 
N = 9,096, (16,056) [21,408].   
 
Among the experimental variables, DumRET is an indicator variable equal to 1 if firm i’s cumulative year t stock return (RET) is above 
its industry year t median, and 0 otherwise.  The primary experimental variable, RET * DumRET, is bolded.  
 
The regressions are pooled OLS regressions, with standard errors clustered at the firm level.  t-statistics are shown in parentheses.  
Industry and year fixed effects (untabulated) are included in all estimations.  Industry is defined using the Fama and French (1997) 
12 Industry Classification.  All other variables are defined in Appendix B.  
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TABLE 4  
Replication of Leone, Wu, and Zimmerman (2006) and Shaw and Zhang (2010) 
 
Panel A.  Replication of Leone, Wu, and Zimmerman (2006) 

 
 

Variable 

LWZ 
Original Results 

(Table 4) 
Full Sample Incentive Zone Samples 

(1993–2003) (1993–2013) Tercile Quintile Decile 

Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) 

 (1) (2) (3) (4) (5) 

Intercept 0.071 *** (4.29) 0.069*** (  5.08) 0.015 (0.59) 0.048*** (  2.78) 0.058*** (  3.77) 
∆ROA 0.908 *** (8.69) 0.868*** (13.19) 5.363*** (5.95) 3.965*** (12.19) 2.390*** (13.47) 
RET 0.112 *** (5.00) 0.075*** (  5.78) 0.064*** (2.86) 0.054*** (  3.10) 0.067*** (  4.63) 
NegRET –0.038 *** (5.92) –0.064*** (  9.26) –0.039*** (3.51) –0.039*** (  4.76) –0.054*** (  7.26) 
∆ROA * NegRET –0.010 (0.07) –0.003 (  0.03) –0.759 (0.62) 0.763* (  1.66) 0.273 (  1.17) 
RET * NegRET 0.123 *** (3.68) 0.161*** (  7.88) 0.183*** (5.14) 0.165*** (  6.30) 0.200*** (  8.86) 
Sales 0.002 (0.17) –0.000 (  0.09) –0.000 (1.20) 0.000 (  0.46) 0.000 (  0.20) 
Sales2 0.000 (0.10) –0.000 (  0.07) 0.000 (1.07) –0.000 (  0.70) –0.000 (  0.16) 
FirmAge 0.000 ** (2.32) –0.000*** (  2.71) 0.000 (1.04) –0.000 (  1.50) –0.000* (  1.96) 
FirmAge * RET 0.003 *** (8.99) 0.003*** (  6.04) 0.001* (1.83) 0.003*** (  4.84) 0.002*** (  4.88) 
Lev 0.037 (1.56) 0.027** (  2.15) –0.013 (0.54) 0.003 (  0.17) 0.014 (  0.92) 
Lev * RET 0.021 (0.55) 0.004 (  0.11) 0.185*** (2.93) 0.103** (  2.08) 0.066* (  1.66) 
BM 0.028 *** (3.80) 0.040*** (  6.07) 0.049*** (3.70) 0.050*** (  5.47) 0.047*** (  6.21) 
BM * RET 0.037 (1.40) 0.026 (  1.50) 0.045 (1.36) 0.037 (  1.44) 0.011 (  0.55) 

Fixed Effects No Industry, Year Industry, Year Industry, Year Industry, Year 
Adjusted-R2 0.18 0.13 0.09 0.11 0.12 
N 9,152 26,740 9,096 16,056 21,408 
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Panel B.  Replication of Shaw and Zhang (2010) 
 
 
 
Variable 

SZ  
Original Results 

(Table 6) 
Full Sample  Incentive Zone Samples 

(1993–2005) (1993–2013) Tercile Quintile Decile 

Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) 

 (1) (2) (3) (4) (5) 

Intercept 0.040 * (1.65) 0.038*** (  3.03) 0.028 (1.18) 0.054*** (  3.31) 0.033** (  2.47) 
∆ROA 10.352 *** (7.66) 4.213*** (16.58) 5.078*** (4.01) 4.484*** (12.06) 3.217*** (19.11) 
RET 0.270 *** (6.93) 0.236*** (11.52) 0.103*** (5.77) 0.122*** (  7.35) 0.148*** (13.61) 
LowROA –0.117 *** (7.83) –0.118*** (11.18) –0.023* (1.69) –0.052*** (  3.39) –0.110*** (  4.42) 
LowRET 0.010 (0.29) –0.059*** (  4.67) –0.050*** (4.41) –0.063*** (  4.82) –0.076*** (  3.42) 
∆ROA * LowROA –10.371 *** (7.59) –4.249*** (16.07) –2.669* (1.92) –2.050*** (  2.83) –3.107*** (  6.07) 
RET * LowRET 0.064 (0.73) –0.043 (  1.28) 0.148*** (3.47) 0.099** (  2.17) 0.072 (  1.29) 
HighROA 0.128 *** (7.59) 0.106*** (10.71)       
HighRET 0.118 *** (6.66) 0.082*** (  7.49)       
∆ROA * HighROA –10.191 *** (7.48) –3.845*** (14.55)       
RET * HighRET –0.245 *** (5.95) –0.173*** (  7.95)       
∆lnTA 0.102 *** (3.74) 0.113*** (  7.00) 0.150*** (4.62) 0.170*** (  6.57) 0.154*** (  7.46) 
∆BM –0.000 *** (8.55) 0.001 (  0.05) –0.031 (1.58) –0.001 (  0.03) –0.009 (  0.59) 
∆Lev –0.020 (0.28) –0.050 (  1.14) –0.010 (0.11) –0.035 (  0.52) –0.044 (  0.79) 
∆CashCons –0.124*** (3.10) –0.036 (  1.45) –0.064 (1.34) –0.053 (  1.53) –0.032 (  0.97) 
NEI 0.158* (1.85) 0.041** (  2.35) 0.074 (1.50) 0.034 (  0.92) 0.030 (  1.00) 
NLDI 0.004 (0.22) –0.031* (  1.81) –0.037 (0.94) –0.055** (  2.06) –0.047** (  2.24) 

Fixed Effects Industry, Year Industry, Year Industry, Year Industry, Year Industry, Year 
Adj-R2 0.07 0.15 0.09 0.11 0.12 
N 14,632 24,793 8,505 14,967 19,914 

 
Notes: This table presents replications of prior studies using the full and incentive zone samples over 1993–2013.  Results are from 
pooled OLS regressions.  t-statistics are shown in parentheses, with standard errors clustered at the firm level.  Industry and year fixed 
effects (untabulated) are included in all replication estimations.  Industry is defined using the Fama and French (1997) 12 Industry 
Classification.   
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Panel A, Column (1) presents the original results of Leone et al. (2006) (“LWZ”), which include 9,152 firm-year observations over 
1993–2003, using Fama-MacBeth regressions.  Column (2) presents our replication of LWZ using the full sample.  Columns (3), (4), 
and (5) present our replication using the tercile, quintile, and decile truncation to identify the incentive zone samples, respectively. 
 
Panel B, Column (1) presents the original results of Shaw and Zhang (2010) (“SZ”), which include 14,632 firm-year observations over 
1993–2005, using pooled OLS regressions with t-statistics that are Huber-White autocorrelation and heteroscedasticity-consistent.  Note 
that N in Column 2 for the SZ replication (Panel B) is smaller than that in Column 2 for the LWZ replication (Panel A) due to additional 
data requirements in the SZ specification.  Column (2) presents our replication of SZ using the full sample.  Columns (3), (4), and (5) 
present our replication using the tercile, quintile, and decile truncation to identify the incentive zone samples, respectively. 
 
Among the bolded experimental variables, NegRET is an indicator variable equal to 1 if firm i’s market-adjusted cumulative year t 
stock return is negative, and 0 otherwise; market returns are based on the CRSP value-weighted index.  LowROA (HighROA) is an 
indicator variable equal to 1 if firm i’s year t change in return on assets ( ROA) is among the bottom (top) quintile of the sample 
distribution of ROA for that year, and 0 otherwise.  LowRET (HighRET) is an indicator variable equal to 1 if firm i’s year t stock 
return is among the bottom (top) quintile of the sample distribution of annual stock return for that year, and 0 otherwise.  All variables 
are defined in Appendix B. 
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TABLE 5  
Cash pay in the incentive zone using Incentive Lab data 

 Dependent Variable = lnCPay 

Variable Coeff (t-stat) Coeff (t-stat) Coeff (t-stat) 
 (1) (2) (3) 
Intercept  0.963 (1.22) 1.422 (1.63) –0.182 (1.19) 
SalaryCap –0.113* (1.85) –0.039 (0.59) –0.079*** (2.96) 
∆ROA 0.985 (1.43) 0.808 (0.99) 0.724 (1.59) 
RET 0.531** (2.44) 0.584** (2.44) 0.409*** (3.20) 
DumROA 0.027 (0.60) 0.038 (0.82) 0.043 (1.57) 
DumRET 0.004 (0.08) –0.010 (0.19) 0.024 (0.75) 
∆ROA * DumROA –0.160 (0.14) –0.031 (0.02) 0.378 (0.62) 
RET * DumRET –0.423** (2.03) –0.446* (1.94) –0.281** (2.22) 
!"#$% 0.009 (0.29) –0.029 (0.87) –0.004 (0.53) 
&'()&*+#$% –0.152 (1.47) –0.203* (1.80) –0.007 (0.63) 
,-#$% 0.220 (0.80) 0.198 (0.62) 0.163*** (2.74) 
./0#$% 0.062 (0.59) 0.037 (0.31) –0.012 (0.35) 
1)+ℎ13'+#$% –0.116 (0.25) –0.212 (0.45) –0.101 (0.55) 
45613'+#$% 0.054 (0.78) 0.071 (1.10) 0.091*** (3.37) 

Fixed Effects Firm, Year CEO, Year Industry, Year 
Adjusted-R2 0.09 0.16 0.10 
N 1,120 1,120 1,120 

 
Notes: This table presents results examining the ex post settling up hypothesis on cash pay using 
a subsample based on Incentive Lab data.  This reduced sample of firms falling within the incentive 
zone is identified by comparing whether the actual realization of the underlying performance 
metrics falls between the minimum and maximum goals of the performance metrics set in the 
bonus contracts.  The Incentive Lab data spans 2006–2016.     
 
Among the experimental variables, DumRET is an indicator variable equal to 1 if firm i’s 
cumulative year t stock return (RET) is above its industry year t median, and 0 otherwise.  The 
primary experimental variable, RET * DumRET, is bolded.  
 
The estimations result from pooled OLS regressions, with standard errors clustered at the firm 
level.  t-statistics are shown in parentheses.  Fixed effects are as indicated in the respective 
columns.  Industry is defined using the Fama and French (1997) 12 Industry Classification.  All 
other variables are defined in Appendix B. 
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TABLE 6  
Cross-sectional variation in ex post settling up 
 

 Dependent Variable = lnCPay  

 (1) (2) (3) 
Panel A: Corporate governance Weak Governance Strong Governance F-test p-value 
  Founder CEO Founder Non-Founder  

RET 0.214*** (4.04) 0.323*** (12.51)  
    RET * DumRET	 –0.082     (1.56) –0.196*** (  7.22) 0.03 ** 
    Adjusted-R2	 0.09 0.11   
    N	 2,695 13,331  

  Co-Opted Board Top Quintile Bottom Quintile  
RET 0.323*** (5.60) 0.320*** (5.52)  

    RET * DumRET	 –0.197*** (3.17) –0.205*** (3.37) 0.46 
    Adjusted-R2	 0.10 0.10  
    N	 2,266 2,334  

  Institutional Blockholdings Bottom Quintile Top Quintile  

RET 0.248*** (3.96) 0.421*** (6.91)  
    RET * DumRET	 –0.110     (1.62) –0.250*** (4.04) 0.06 * 
    Adjusted-R2	 0.09 0.13  
    N	 2,402 1,989  
  Corporate Governance Index Below Median Above Median  

RET 0.181* (1.85) 0.323*** (10.33)  
    RET * DumRET	 –0.018  (0.18) –0.186*** (  5.75) 0.05 ** 
    Adjusted-R2	 0.08 0.12  
    N	 1,032  7,649  
     
Panel B: Conservatism  High Conservatism Low Conservatism  

 
Top Quintile Bottom Quintile  

    RET 0.214*** (3.72) 0.401*** (7.40)  
    RET * DumRET	 –0.083     (1.39) –0.253*** (4.41) 0.02 ** 
    Adjusted-R2	 0.10 0.13  
    N	 2,604 2,867  
    
Panel C: Importance of cash  
                incentive pay Low Importance High Importance 

 

 Bottom Quintile Top Quintile  

    RET 0.153*** (2.79) 0.362*** (5.92)  
    RET * DumRET	 –0.084     (1.37) –0.243*** (3.91) 0.02 ** 
    Adjusted-R2	 0.09 0.13  
    N	 2,339 3,272  
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Notes: This table presents results examining whether ex post settling up (i.e., asymmetric 
sensitivity) varies cross-sectionally with corporate governance, accounting conservatism, and the 
importance of cash incentive pay as a proportion of total pay.  The dependent variable is CEO cash 
pay ( lnCPay), and the sample includes firms likely falling within the incentive zone over the 
period 1993–2013 (i.e., the incentive zone sample); these are identified by excluding firms in the 
bottom and top quintile of the sample distribution of 7ROA in year t.  The estimations result from 
pooled OLS regressions of Equation (1), with standard errors clustered at the firm level; all control 
variables from Equation (1) are included but untabulated for parsimony.  t-statistics are shown in 
parentheses.  Industry and year fixed effects (untabulated) are included in all estimations.  Industry 
is defined using the Fama and French (1997) 12 Industry Classification.  All variables are defined 
in Appendix B.  Across all panels, the bolded coefficient (Column (2)) and test statistic (Column 
(3)) highlight our primary experimental items of interest. 
 
Panel A presents results using four proxies for corporate governance.  Column (1) (Column (2)) 
presents tests using the weak (strong) governance observations.  We use four governance proxies: 
(i) an indicator variable for founder CEO―weak (strong) governance firms are those where the 
CEO is (is not) one of the company’s founders; (ii) co-opted board, the percentage of directors 
appointed by the CEO―weak (strong) governance firms are in the top (bottom) quintile of the full 
sample; (iii) institutional blockholdings, the percentage of the firm’s shares held by institutions 
with a greater than 5% ownership―weak (strong) governance firms have ownership in the bottom 
(top) quintile of the full sample with information regarding block ownership; and (iv) a corporate 
governance index incorporating the three latter proxies and calculated as the sum of a composite 
of indicator variables, with one point given to each observation if: (i) CEO is not the founder; (ii) 
the level of co-opted board is among the bottom quintile; and (iii) the level of institutional 
blockholdings is in the top quintile of the distribution.  For this index, weak (strong) corporate 
governance firms are those equaling zero (above the median value of 1).  Data on CEO tenure is 
either from Daniel Ferreira (for earlier years) or hand-collected; the co-opted measure is calculated 
as in Coles et al. (2014); director information is obtained from Institutional Shareholder Services; 
institutional blockholdings is calculated as in Cremer and Nair (2005); and the institutional 
holdings are obtained from Thomson-Reuters Institutional Holdings. 
 
Panel B presents results based on accounting conservatism.  Column (1) (Column (2)) presents 
results using the high (low) conservatism subsample.  We proxy for conservatism using Basu’s 
(1997) specification: NI = α + b1RET + b2NEG + b3RET*NEG + e, where firm and time subscripts 
are omitted.  NI is net income, RET is the buy-and-hold return over the fiscal year, and NEG is an 
indicator variable equal to one if RET is negative, and zero otherwise.  The asymmetric timeliness 
coefficient b3 measures accounting conservatism, with high (low) conservatism firms defined as 
those with the timeliness measure within the top (bottom) quintile of the full sample. 
 
Panel C presents results based on the importance of cash incentive pay as a proportion of total pay.  
Column (1) (Column (2)) presents results using the low (high) importance of past cash incentive 
pay subsample.  Low (High) cash incentive pay firms are defined as those with an average bonus 
paid over the last two-year (t-1 and t-2) as percentage of total compensation (variable TDC1 on 
ExecuComp) within the bottom (top) quintile of the full sample. 
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TABLE 7  
Testing alternative explanations to ex post settling up 
 
 
Panel A:  Testing the Tax Concerns Hypothesis  

 

 Dependent Variable = lnCPay  

Variable Strong Tax Concerns Weak Tax Concerns 
F-test  

p-value 
 (1) (2)  

RET 0.379 *** (8.59) 0.271 *** (10.37)  
RET * DumRET –0.219 *** (4.53) –0.183 *** (6.74) 0.24 
Adjusted-R2 0.12 0.10  
N 3,478 12,578  
Control Variables Included Included  
Fixed Effects Industry, Year Industry, Year  

 
 
Panel B:  Testing the Equity Substitution Hypothesis  

Variable OLS Specification: ∆lnEPay  Tobit Specification: lnEPay 
RETt  0.494 *** (2.89) 0.530*** (2.78) 
RETt-1  0.036 (0.15) 0.183 (0.69) 
RETt * DumRETt  0.188 (1.06) 0.212 (1.07) 
RETt-1 * DumRETt-1 0.150 (0.84) –0.114 (0.54) 
OLS R2 0.01  
N 16,053 16,053 
N Censored  2,830 
Control Variables Included Included 
Fixed Effects Industry, Year Industry, Year 

 
Notes: This table presents results testing for alternative explanations to ex post settling up.   
 
Panel A tests the tax concerns hypothesis.  The dependent variable is CEO cash pay (ΔlnCPay), 
and the sample includes firms likely falling within the incentive zone over the period 1993–2013 
(i.e., the incentive zone sample); these are identified by excluding firms in the bottom and top 
quintile of the sample distribution of 7ROA in year t.  Column (1) presents results where tax 
concerns are strong; Column (2) presents results where tax concerns are weak.  Weak (strong) tax 
concerns firms are proxied as those having a tax loss carried forward in any of the three previous 
years (TLCF > 0) (all other firms).   
 
Panel B tests the equity substitution hypothesis.  The sample includes firms likely falling within 
the incentive zone (i.e., the incentive zone sample), identified by excluding firms in the bottom 
and top quintiles of the sample distribution of ΔROA in year t.  The first column presents results 
from OLS estimations, where the dependent variable is ∆lnEPay, the change in CEO equity 
compensation from year t-1 to year t.  The second column presents results from a Tobit estimation, 
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where the dependent variable is lnEPay, the level of CEO equity compensation in year t.  Equity 
compensation (EPay) is the value of current year option grants (VOG) plus the value of current 
year restricted stock grants (VSG); VOG and VSG are defined in Appendix A.  We test the equity 
substitution hypothesis using the interaction of RETt * DumRETt, and the lagged interaction of 
RETt-1 * DumRETt-1.  DumRETt (DumRETt-1) is an indicator variable equal to 1 if firm i’s 
cumulative year t (year t-1) stock return (RET) is above its industry median for that year, and 0 
otherwise.   
 
Across both panels, t-statistics are shown in parentheses, with standard errors clustered at the firm 
level for the OLS estimations.  Control variables, and industry and year fixed effects are included 
but untabulated for parsimony in all estimations.  Industry is defined using the Fama and French 
(1997) 12 Industry Classification.  See Appendix B for variable definitions. 
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TABLE 8  
Sensitivity analysis 
 

 Dependent Variable = lnCPay 

Subsample: Excluding 
Crisis Period 

Excluding  
Financial Firms 

Variable Coeff (t-stat) Coeff (t-stat) 
 (1) (2) 
Intercept –0.112 *** (4.33) –0.089 *** (3.40) 
SalaryCap –0.078 *** (7.71) –0.085 *** (8.54) 
∆ROA 2.234 *** (3.86) 4.008 *** (8.85) 
RET 0.270 *** (10.72) 0.306 *** (12.01) 
DumROA 0.013  (1.43) –0.009  (0.93) 
DumRET 0.053 *** (6.18) 0.053 *** (6.16) 
∆ROA * DumROA 0.941  (1.44) 0.865 (1.41) 
RET * DumRET –0.174 *** (6.51) –0.188 *** (7.16) 

 –0.010 *** (3.65) –0.008 *** (2.70) 
 0.001 *** (4.69) 0.010 *** (4.34) 

 0.064 *** (5.04) 0.067 *** (5.18) 
 –0.004 (0.60) –0.005 (0.63) 

 0.082 * (1.68) 0.061 (1.32) 
 0.009 (1.16) 0.011 (1.42) 

Fixed Effects Industry, Year Industry, Year 
Adjusted-R2 0.10  0.11 
N 13,383 13,302 

 
Notes: This table presents results for sensitivity tests examining the ex post settling up hypothesis 
on cash pay.  The dependent variable is CEO cash pay (.lnCPay), and the sample includes firms 
likely falling within the incentive zone over the period 1993–2013 (i.e., the incentive zone sample); 
these are identified by excluding firms in the bottom and top quintile of the sample distribution of 
7ROA in year t.  Column (1) eliminates observations in the financial crisis period (2007–2009); 
and Column (2) alternatively eliminates financial firms.   
 
The estimations result from pooled OLS regressions, with standard errors clustered at the firm 
level. t-statistics are shown in parentheses.  Industry and year fixed effects (untabulated) are 
included in all estimations.  Industry is defined using the Fama and French (1997) 12 Industry 
Classification.  All other variables are defined in Appendix B. 
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TABLE 9  
Other analyses: future salary revisions  
   
Panel A:  Descriptive data of salary reductions using a random sample of 100 proxy statements 
Reason Stated in Proxy  

 

Filing 

N Additional Comments 

1. Deteriorated Performance 31  
2. Cost Cutting 15  
3. Equity Substitution 11 7 (1) [3] are associated with poor stock 

performance (poor accounting performance) [CEO 
turnover within next three years] 

4. Bonus Pay Substitution 4 2 are associated with poor stock performance 
5. No Specific Reason Mentioned 12 7 (3) are associated with poor stock performance 

(poor accounting performance)  
6. Timing Differences 12 

 

7. Immaterial Reduction 7 
 

8. Other 8 3 (TARP Restrictions); 2 (Company Spin-Offs); 2 
(Foreign Currency Fluctuation); 1 (Tax Incentive) 

Total CEO-years 100  

 
Panel B:  Testing ex post settling up using future salary revision 

 Dependent Variable = ΔlnSalaryt+1 

Variable Coeff (t-stat) 

Intercept (?) 0.062 *** (4.65) 
SalaryCap (–) –0.043 *** (7.51) 
∆ROA (+) 0.158 *** (3.71) 
RET (+) 0.099 *** (9.25) 
DumROA (?) 0.003  (0.90) 
DumRET (?) 0.007 ** (2.39) 
∆ROA * DumROA (?) –0.236 *** (4.31) 
RET * DumRET (–) –0.075 *** (6.78) 

 (–) –0.000 (0.09) 
  (?) –0.002 * (1.67) 

 (+) –0.039 *** (5.86) 
 (–) 0.002 (0.41) 

 (–) 0.047 ** (2.30) 
 (–) 0.005 (1.48) 

Fixed Effects Industry, Year 
Adjusted-R2 0.02 
N 23,985 
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Notes: This table presents analyses of future CEO salary reductions.  Panel A presents descriptive 
analysis of the indicated rational per the proxy statement for salary reduction for a random sample 
of 100 salary reductions taken from the available N = 1,477.  Panel B presents the results for the 
multivariate analysis examining ex post settling up in the context of future salary revisions using 
the full sample over 1993–2012.  The dependent variable is ΔlnSalaryt+1, calculated as the change 
in natural log of future salary compensation to the CEO from year t to year t+1.  The regressions 
are pooled OLS regressions, with standard errors clustered at the firm level.  t-statistics are shown 
in parentheses.  Industry and year fixed effects (untabulated) are included.  Industry is defined 
using the Fama and French (1997) 12 Industry Classification.  All other variables are defined in 
Appendix B. 

 
 

 


